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$ Ful-O-Pep studies all phases of the 


in Northern Alabama 


Here’s where extensive research is being done . . . right in the heart of one 
of the biggest broiler producing areas in the country! 


BREEDING AND HATCHING. Breeder supply flocks, consisting of 
25,000 hens, supply the up-to-date Ful-O-Pep Hatchery at Athens, 
Alabama, with high quality eggs. In fact, eggs from these hens last 
year averaged 82 chicks sold per 100 eggs set. Weekly capacity of 
the hatchery is 58,000 chicks. 


PROCESSING AND MARKETING, 25,000 birds are processed daily 
at the modern Ful-O-Pep plant at Decatur, Alabama. Birds that 
have been tested on different rations are carefully checked for 
carcass quality and color. The dressed birds are marketed through 
two wholesale outlets located at Nashville and Memphis, Tenn. 


GROWING AND FEEDING. 40,000 birds are continuously under 
close surveillance at Ful-O-Pep research houses where practical 
‘@ housing and management methods are being used. New ingredi- 
ents... new formulas... and new coccidiostats and other medica- 
he tions are tested to determine the most efficient and economical! way 
ed to grow broilers. In addition, 400,000 broilers are continuously 
on feed. 


- PARTNERS IN PROGRESS. This continuous research in Alabama, is 
to help the breeder, grower and operator, make more money. Not 
only has it enabled Ful-O-Pep to produce better breeder and 
broiler feeds, but also has helped solve some hatchery, processing 
and marketing problems. Yes, nutritional leadership and proved 
performance is the story of Ful-O-Pep . .. a story of profit to 
poultrymen. 


THE QUAKER OATS COMPANY 
... makers of dependable feeds for over 70 years 
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THE CHICKEN INDUSTRY OF IRAQ 


ANIS J. EL-SOSI and GEORGE B. McLEROY 
Abu Ghraib Agricultural College, Iraq 


During the second Millennium B. C. the hen was accli- 
matized in Syria and by the Persian and Assyrian periods it 
was prevalent in Mesopotamia. A factual history of chickens 
in Iraq is lost in obscurity and today they represent a rather 
wide diversity of types and varieties. Actually, it is doubtful 
that a true poultry industry has ever existed in this country. 
Poultry production is so insignificant and such an individual 
undertaking that no statistics are routinely collected by the 
government. Thus, private persons, officials and technicians 
concerned with promoting poultry in Iraq are handicapped by 
a lack of basic information. 

Private survey and investigation has uncovered limited 
information concerning persons who have in recent years 
attempted poultry production in Iraq on a fairly large scale. 
It is hoped that the following case histories will highlight 
past, present and future problems associated with chicken 
farming. Previous endeavors in chicken farming in Iraq 
include: 

Project No. 1—The first chicken farm seems to have 
been started in 1905 by Ibrahim Pasha in Mosul. He was 
exceedingly interested in chickens and imported an incubator 
from France. A flock of 500-600 hens was maintained on a 
farm near Mosul until his death. While only meager informa- 
tion is available, it would appear that Ibrahim Pasha was 
relatively successful in poultry farming. Obviously, the envi- 
ronment of Mosul is better suited to chicken raising than that 
of many other parts of Iraq. However, it is not hard to 
imagine that this project may have contributed to the present 
popularity of chickens in that region. 

Project No. 2—In planning his enterprise, Agub Bouji- 
kian first consulted English Text books on poultry production. 
He also obtained complete information on the care and opera- 
tion of incubators. In 1922 he acquired four incubators each 
of 80 egg capacity from a man named Ja’far Pasha who had 
imported them from London. Also, a French incubator of 120 
egg capacity was purchased. 

Hatching Eggs were procured from the local markets 
and the project was established on a 4,000 square meter tract 
in Hillah. The first eggs obtained proved to be only about 
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60% fertile. This led to the purchase of a number of good 
cocks and hens through the help of a veterinarian as a source 
of hatching eggs. The poultry farm included good houses and 
range for the chickens. Modern principles were used in all 
phases of the program. Breeding pens were made up of one 
cock to seven hens. All birds were banded and egg records 
maintained. Excess animals were separated from the main 
flock for fattening. Sick birds were, also, isolated or destroyed. 
As the program developed egg hatchability increased to about 
90%. 

The feeding program appears to have been well planned. 
A small grinder was obtained from France. The ration fed 
included small grains and alfalfa. Garbage was, also, collected 
and boiled as a part of the feed supply. Cooked eggs were fed 
to baby chicks. Blood from animal slaughter was boiled and 
utilized as a feed. Irrigation water was employed for drinking 
after having been treated with potassium permangate. While 
certain diseases as fowl pox caused some trouble, continued 
veterinary aid provided ample control. Broiler production was 
found to be quite profitable. 

From a technical standpoint Agub’s chicken project be- 
came quite successful, but in terms of security it was doomed 
to failure. Certain persons in Hillah claimed that it was evil 
to use artificial incubation and suggested termination of the 
program. To counteract such propaganda a limited extension 
effort was made through the local schools and among other 
persons. Soon a few chickens died of no apparent disease. 
Finally, 50 hens died in one day. An autopsy disclosed that 
they had been poisoned. Further investigation showed that 
wheat had been treated with mercuric chloride and scattered 
over the poultry ranges. The remaining chickens and all 
equipment were sold and the project ceased with a loss of 750 
Dinars. 

Project No. 83—This was a Mosul project started in 1938 
near Hamam EI-Allil. Dawood Salim took into partnership a 
German poultry specialist. An incubator of 350 egg capacity 
was utilized in addition to broody hens for hatching. Garbage 
and slaughterhouse waste provide much of the poultry ration. 
Within six months broilers were being sold and all profits 
were used to buy land for alfalfa production. The farm then 
comprised 15 donums. 

The poultry ration was continually improved and only 
chickens were sold. A small shop was established to handle 
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sales. Prices were good and in some cases 100 to 150 birds 
were sold daily at 350 to 500 Fils each. 

The partnership with the German specialist terminated 
after two years as a result of the war. The German was 
accused of being a spy but made good his escape. He had been 
very careful to keep the details of the incubator to himself 
and after his departure no one could be found who understood 
it’s operation. The poultry farm was discontinued. 

In 1944 Dawood started a new program in the outbuild- 
ings of a local school of which he was manager. He had writ- 
ten abroad for information on incubators and took into part- 
nership the teachers in the school. The pranks of the students 
dictated failure in the new endeavor and it was given up in 
despair. 

Project No. 4—This project was started in 1948 by a 
Director of Police who owned 48 donums near Yosiffia. A 
small incubator of 150 eggs and a large one of 4224 egg size 
were acquired. Five chicken houses of 12 square meters each 
were constructed of mud brick and surrounded by yards of 
1,000 square meters. One residence was built with an attached 
incubator room. 

Garbage was collected from restaurants in Baghdad, 
boiled, cooled and fed as the basic ration. Disease soon became 
a problem as no basic disease prevention program was insti- 
tuted. Labor proved to be a major problem as most workers 
were ashamed to be associated with chicken raising which 
they considered to be below their dignity. Actually, throughout 
most of Iraq poultry keeping is a of as the occupation 
of peasant women. 

As the flock increased to 500 + 550 hens, marketing 
became a major phase of the business. Mohammed AI-Jaboori, 
a student in the Agricultural College at Abu-Ghraib was hired 
to help solve the sales problem. However, in due course the 
owner realized that the project was not paying its way. The 
150-egg incubator was given to Mohammed Al-Jaboori in lieu 
of wages. Mohammed purchased the 4224-capacity incubator 
in 1953 which terminated the Yosiffia poultry project. How- 
ever, a sequel to this enterprise is that Mohammed A\]-Jaboori, 
now poultryman at the Agricultural College, expects to install 
his large incubator on his own land at Latiffia in the near 
future. 

Miscellaneous Projects—No doubt there may have been 
other attempts at chicken raising as a business in Iraq but 
no such information was uncovered. There is, also, to be found 
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in Diallah Arab women who keep from 150-200 chickens. How- 
ever, their flocks tend to be kept as scavangers and entirely 
at the mercy of the environment. Obviously, they must employ 
a fair level of primitive management, else such flocks could 


not be maintained. 


THE KINDS OF CHICKENS KEPT 

Although there are no pure breeds of chickens in Iraq, 
the kind of chickens kept by the natives varies in different 
sections of the country. 

In the northern Iraqi areas around Mosul, Arbil, Kirkuk, 
and Sulaimania, the chickens are large in size and lay large 
eggs with brown shells. These chickens lay not more than 80 
eggs per year, on the average. There is a local kind called the 
Haraty, of Indian origin and somewhat similar to the Cornish 
and Malay, still used for cock fighting. There is also the 
Potany chicken which is kept in the frontier area of Iragi- 
Turkey, near the city of Zacho. Some of these chickens re- 
semble the Black Orpington while others are black-and-white 
barred. 

The Karmishani chicken is of Iranian origin and is 
smaller than the Potany. There is also the Irani chicken that 
is kept in the mountainous district of Iraqi along the Iranian 
frontier. These chickens have featherless necks. 

In the central and southern areas, the chickens are 
smaller than in the north, but they lay much better. The col- 
ors of the chickens include black, brown, white, and mixed 
colors. In the region of Dialah, egg production is between 
100 and 150 eggs per year. 

A native Iraqi chicken kept in the central part of the 
country is called Iraqi whereas in the north the same chicken 
is called Kuchi. 

The Fayoumi chicken, imported some 15 years ago from 
Egypt, is bred at the Abu-Graib Experiment Station and 
chicks are distributed to farmers. At the experiment station, 
it lays from 100-120 eggs a year. It is pencilled black and 
white and lays a relatively small-sized egg. 


PRODUCTION PROBLEMS 

Unfortunately, there are no factual statistics on chicken 
numbers in Iraq. However, a limited and informal survey 
suggests a total chicken population of 7 to 8 million for the 
entire country. Further, it is estimated that 55 to 60 percent 
of all chickens are in the north, 20 to 25 percent in the center 
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and 15 to 20 percent in the south of Iraq. Leading liwas in 
chicken numbers are in the order of Mosul, Erbil, Kirkuk, 
Sulaimaniyah and Dialah. 

It is estimated that 80 percent of the families in the city 
of Mosul keep chickens to supply the home with meat and 
eggs. While the number varies, between 5 and 20 hens are 
kept in each house. In fact, chicken raising in the Christian 
villages and settlements of Mosul and Erbil Liwas is a com- 
mon practice. In these localities most families maintain be- 
tween 50 and 100 birds and the men readily associate them- 
selves with poultry production. This is in direct opposition 
to the shame and low regard given to poultry raising in the 
Dialah and southern liwas. No doubt the favorable support 
that many northern men give to chicken raising largely ac- 
counts for the industry being centered in the four northern 
liwas, or states. However, the basic cause could well be that 
this area enjoys a more favorable chicken environment. 

Even though poultry keeping in Dialah liwa or state, and 
all central and southern areas is considered a very low occu- 
pation, most any village or Bado camp maintains at least a 
few chickens as scavengers. In this general region most men 
take no active part in poultry work and even refuse to discuss 
the subject. Thus, it is observed that women own and are re- 
sponsible for the few chickens encountered. Here chickens are 
not fed or given any particular care. If disease occurs it is 
attributed to the will of Allah and the entire flock is often 
hurriedly marketed as a means of partial salvage. No actual 
cash expenses are incurred in connection with the flock. Gen- 
erally, broilers are not sold. Rather a few eggs and/or mature 
birds are disposed of when ready cash is badly needed. Abso- 
lutely no intentional selection is evident with respect to breed- 
ing stock. : 

Other than among the better managed flocks of the north, 
no special housing is provided for chickens. In many cases 
the birds sleep in the same room or rooms as the family. Quite 
often in the villages the chickens will occupy abandoned sec- 
tions of the living quarters which have been slightly modified 
for this purpose. No ventilation is provided and the space is 
most often quite unsanitary and occupied by the hens at night 
only. Where absolutely no provisions are made for poultry, 
the chickens frequently roost and/or lay in and about the 
bread baking furnace which most families maintain. Hence, 
it is largely by accident or chance that any chickens and eggs 
are produced under these conditions. However, it must be rec- 
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ognized that any income received from poultry is entirely 
profit. 
THE MARKETING OF CHICKENS 

While the production aspects of chicken farming are ex- 
ceedingly disorganized and poorly executed, the marketing 
phase is quite well organized considering the individuality of 
the industry. The largest chicken and egg market in Iraq is 
Suq Hanoon in Baghdad. Probably more chicken produce en- 
ters this market than all other major markets combined. 

Chickens arrive at Suq Hanoon in cages made of Jeried 
(the main midrib of the palm frond). Each cage holds about 
40 birds. Fifty or more cages arrive daily except up to 100 
during periods of disease epidemics. Suq Hanoon is a whole- 
sale market and besides receiving caged birds, many additional 
chickens arrive daily except Friday when it is not open for 
business. 

In most cities in Iraq there are to be found individuals 
who buy and deliver to the local Suq Dijij (Poultry market) 
chickens and eggs. Such persons are called, “Jallaba.” Suq 
duce destined for Suq Hanoon in Baghdad. Here dealers buy 
and crate the chickens principally for rail shipment to Bagh- 
dad. Shipments leave daily from the Mosul station except 
Thursday (no chickens are received on Fridays at Suq 
Hanoon). Chickens from Mosul always command top prices 
in Baghdad because they are of good quality. Since many 
families keep chickens for private use, most of the chickens 
sold in Mosul are for shipment. During the first 28 days of 
December 1954, Mosul shipped by rail to Baghdad 634 cages 
of chickens weighing 29,681 kilos. Also, it is noteworthy that 
many chickens are transported by bus and lorry. The chicken 
cages are produced in Baghdad and are shipped empty to the 
various collection points in Iraq. Freight costs to Mosul 
amount to 40 Fils per empty crate while the full crate back to 
Baghdad is at the rate of 12.5 Fils per kilo. 

Dialah also sends many chickens to Baghdad but in most 
cases they are generally delivered personally by the producers 
who come in for supplies. 

Hillah and Hai (Kut Liwa) send a fair amount of produce 
to Baghdad but chiefly of poor quality as the size of their 
chickens leave much to be desired. Duz markets some good 
chickens here also. Gharaf, Nasriah and Amara most often 
send their chickens to Basra. However, they are often di- 
verted to Baghdad as the price and transportation situation 
fluctuates. 


Chickens and eggs arriving at Suq Hanoon are received 
by brokers or commission men who maintain storage facilities. 
They receive, store, grade and present at auction produce for 
a 2.5 percent commission based on sales price. All transactions 
are wholesale. The chickens are sorted and placed in cages 
which are graded as first, second, third, etc. The first-class 
cages sell first followed in turn by cages of lesser quality. 

Chicken prices vary according to supply and demand and 
depends on season, age of birds, quality and a host of other 
variables. Current, wholesale prices in Baghdad are 300, 250, 
200, 170 and 120 Fils for chickens classed as number one 
through number five, respectively. While no scales are em- 
ployed in determining weight, size and fatness largely deter- 
mines price differences within a given market and on a partic- 
ular day. A few excellent birds as to size and condition some- 
time commands as much as 500 to 700 fils each. Inferior 
and/or diseased chickens often sell for as little as 70 Fils. 
Mosul and Erbil chickens always top the market at somewhere 
between 250 and 350 Fils each. 


THE MARKETING OF EGGS 
In years past Iraq exported a vast number of eggs to the 


adjoining countries. Palestine was the chief recipient. In 1935 
Iraq exported 19,167,100 eggs worth 21,404 Iraqi Dinars. 
However, today eggs can be exported to the Persian Gulf area 
only. Currently, the annual egg production of Iraq is estimated 
at between 54 and 55 million. A major portion of saleable 
eggs find their way to the Baghdad markets. 

Wholesale eggs are delivered in large tea boxes with a 
capacity of 600 eggs each. The boxes are filled with alte: nating 
layers of straw and eggs. While breakage is rather high in this 
form of packaging, it is a fairly satisfactory means of han- 
dling eggs. Most eggs are transported by bus or lorry as rail 
freight is considerably higher and less flexible. 

Erbil sends more eggs and eggs of larger size and better 
quality to Baghdad than any other liwa. In this connection, the 
district of Khuntara is famous for its eggs. Mosul sends a 
large percent of its white shelled eggs to Baghdad, but most 
brown shelled eggs are consumed locally. The District of Duz, 
Tawook, Sadia and Khara Tapa ship about the same amount 
of eggs as Mosul. From Mansoria, Balad Rooz and Mandali 
in Dialah liwa many eggs are sent to Baghdad. 

Kerbala produces many eggs, but in the main they are 
not shipped out. In fact, during the pilgrim season to the 
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Holy Shrines, many eggs move from Baghdad to Kerbala. 
Eggs are transported from Hillah to Najaf to help fill an al- 
most constant egg deficit which is created by the many visitors 
to the latter city. 

Amarrah always ships excess eggs to Basrah, while Ra- 
madi and Falluja dispose of such eggs in Habbaniyah. In cer- 
tain seasons eggs may be diverted from Baghdad to Hab- 
baniyah. The oil company in Kirkuk absorbs all egg surpluses 
in that area. Sulaimania produces a rather large supply of 
eggs, but because of their small size do not find a demanding 
market. However, the Iraqi Petroleum Company in Kirkuk 
gets most of these eggs. 

Even though Baghdad receives a major portion of the 
nation’s annual egg output, the supply never equals the de- 
mand. Thus, good, fresh eggs vary little in price from season 
to season. However, the wholesale price per 100 eggs in Bagh- 
dad is about 900 and 1100 Fils for summer and winter respec- 
tively. Low quality eggs from the villages and Bado camps 
during the summer months fetch between 600 and 700 Fils 
per 100 but about 30 percent of these eggs are spoiled on de- 
livery. While egg candling is not always practiced in the mar- 
kets, it is becoming more popular. 

Inadequate transportation facilities doom many isolated 
egg producing areas to over supply during certain seasons. 
However, Baghdad alone could probably absorb every egg pro- 
duced in the country. It should also be pointed out that Oil 
Companies operating in the Near and Middle East require 
upwards of one billion eggs per year. Presently, these eggs 
are chiefly coming in from other Geographical areas. Thus, 
with only a small measure of effort, prospective Iraqi poultry- 
men could look forward to an unlimited egg market. 


DISEASE AMONG IRAQI CHICKENS 

Compared to birds imported from modern poultry pro- 
ducing countries, Iraqi chickens are relatively disease resist- 
ant. However, being plagued with about every poultry disease 
known, Iraqi chickens die in great numbers each year. Thus, 
disease losses and/or feared death losses have probably cur- 
tailed chicken production as much as any other single factor. 
No doubt an associated cause, in the instance, is the wide- 
spread opposition to chicken raising, in many parts of the 
country. 

While limited veterinary aid is provided to some poultry 
men, the usual practice is to let a disease outbreak run its 
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course or sell every living chicken in the given camp or village. 
Diphtheria, New Castle, Fowl Pox, Fow!] Plague and all man- 
ner of internal and external parasites take their annual toll. 
In a sense, the chief protection against disease has been to 
maintain a small and easily marketable flock. 


LOOKING TOWARD AN IMPROVED CHICKEN INDUSTRY 

1. Fundamentally, most improvement will come through 
education and general enlightenment of the agricultural 
masses. However, needed encouragement may come from 
unexpected sources. The very nature of chicken farming lends 
itself to an intensive type of Husbandry and today many 
retired officials and businessmen are asking about the raising 
of chickens. Currently, not enough facts are known about poul- 
try in Iraq to provide even a small measure of correct answers 
to such questions. 

2. Transportation costs and facilities limit the amount 
and quality of produce reaching the central markets. Lower- 
ing the cost of rail freight on poultry products would be of 
great benefit. 

3. The import of duty-free poultry equipment is vitally 
needed. There is presently an unfilled market for poultry 
equipment throughout most, if not all, of Iraq. No poultry 
equipment was observed in the recent British Trade Fair in 
Baghdad. 

4. Additional vaccines and general poultry disease labora- 
tory developments are lacking. 

5. Branch poultry research stations are needed for north 
Iraq. 
6. While work with imported breeds should continue, 
proper selection, feeding, disease control, management and 
marketing among the chickens of Iraq will lead to a partial 
filling of the wide gap separating present market demands 
and supplies. 

7. More basic studies are essential concerning the eco- 
nomic and social aspects of chicken raising as it is carried on 
today. Otherwise, logical planning is impossible. 

8. The market demand is here and when enough people 
become genuinely convinced of this point, the poultry industry 
will multiply and advance of its own accord. 
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CHICKEN PRODUCTION AND REPRODUCTION 
PROBLEMS 


MORLEY A. JULL 
Poultry Specialist, U.S.O.M., American Embassy, Cairo, Egypt 


Among the various species of poultry bred and raised 
for egg and meat production, chickens are by far the most 
important. In most countries, egg production is relatively 
more important than chicken-meat production. Progeny test- 
ing for high egg production has been discussed in a previous 
article. This article, therefore, deals with problems of fertility, 
hatchability, viability, rate of feathering in meat-producing 
strains, meat production and egg quality. 


FERTILITY 

Many factors affect fertility, several of them under the 
control of the poultry breeder, whether he be a pedigree 
breeder or a hatchery flock owner. It is possible to detect 
fertility within three or four hours after the eggs have been 
placed in the incubator. Great care must be taken, however, 
to distinguish between infertile eggs in which parthenogenic 
cleavage has taken place and fertile eggs, in which the blasto- 
derm is in a relatively rapid state of development. In infertile 
eggs the blastodiscs show signs of disintegration. In many 
cases, many so-called infertile eggs are really “early-dead-in- 
shell.” 

It is the usual experience of most poultry breeders to 
secure decreased fertility from their breeding flocks as the 
hatching season progresses and especially during hot weather. 
Fertility is sometimes seriously affected in extremely cold 
weather if the combs and wattles of the birds become severely 
frozen, thus reducing frequency of matings. In order to avoid 
this possibility in colder sections of a country, some poultry 
breeders remove the combs and wattles (a practice called 
“dubbing”) in the fall of the year, especially in the case of 
Leghorns and other breeds with relatively large combs. 

Sexually inactive males may be stimulated by injecting 
them with the gonad-stimulating hormone in pregnant mare’s 
serum, 

Breeding males kept in batteries are usually less active 
than males kept in the breeding pen with the females. 

Fertility tends to decrease with increasing age of the 
breeding stock, the decrease being relatively more rapid with 
increasing age after the first year in males than in females. 


The artificial insemination of female breeding stock is 
sometimes practised in special cases, such as in the case of a 
research project or when a poultry breeder wishes to inject 
the semen of an outstanding male into as many females as 
possible. Two collections of semen may be obtained about 15 
to 30 minutes apart. Diluting the semen in chicken-semen 
serum in the proportion of 1:10 usually gives as good fertility 
as undiluted semen and thus makes it possible to secure a 
large number of progeny from a sire whose semen was 
injected into many females. 

When artificial insemination is practised, better fertility 
is usually obtained if the females are inseminated in the after- 
noon rather than in the morning. 

Good layers usually produce a higher percentage of fertile 
eggs than poor layers because matings are more frequent. 

Inbreeding usually does not adversely affect fertility. 
Crossbreeding and outcrossing do not affect fertility. 

In certain cases, the eggs of a female may be readily 
fertilized by the sperm of one male but not by the sperm of 
another male. 

Poultry breeders who carry on pedigree breeding work 
for the purpose of progeny testing the males and females 
usually make up single-male matings, each male being mated 
with up to 15 or more females. In these kinds of matings, the 
number of fertile eggs secured from the pen may be reduced 
as the result of preferential matings, which means that a male 
mates less frequently with certain females than with others. 

Multiple-male breeding flocks consist of several males 
mated to varying numbers of females. Too many males in 
the flock may actually result in decreased fertility because of 
excessive fighting. Good fertility is usually obtained when the 
ratio of males to females is about 7:100. Satisfactory fertility 
is usually secured beginning the second week after the mat- 
ings have been made up and for about one week after the 
matings have been discontinued. 


HATCHABILITY 

The term hatchability is used by poultrymen to mean 
two different things. Hatchery operators generally use the 
term with respect to the number of chicks hatched per 100 
eggs incubated; this does not allow for the infertile eggs, 
which, of course, could not hatch. The proper use of the term 
hatchability is with respect to the number of chicks hatched 
per 100 fertile eggs incubated. 
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The results of various tests have shown that there is no 
significant relationship between fertility and hatchability. 

With respect to most flocks, egg size is not an important 
factor affecting hatchability except that eggs weighing less 
than 20 ounces per dozen and those weighing more than 28 
ounces per dozen do not usually hatch as well as eggs weighing 
from 20 to 28 ounces per dozen. 

Except for misshaped eggs and those with very rough 
shells, egg shape is not related to hatchability. 

Shell thickness is a factor of considerable importance in 
hatchability because very thin shells allow an excessive loss 
of moisture from such eggs during the incubation period, 
thus lowering hatchability. Poultry breeders whose flocks lay 
thin-shelled eggs in excess could improve the situation by 
carrying on a progeny-testing program on the basis of select- 
ing breeding stock from among those hens whose eggs showed 
the least loss in weight during a 14-day incubation period at 
99.5°F and with a relative humidity of 60 per cent in the 
incubator chamber. 

Shell color is apparently not involved in hatchability. 

The eggs of hens laying at a high rate usually hatch 
better than the eggs of hens laying at a low rate. The first 
and last eggs of a clutch usually do not hatch as well as the 
rest of the eggs of a clutch. 

The eggs that are laid before 8 a.m. and after 2 p.m. 
usually do not hatch as well as eggs laid between those hours. 

The eggs of pullets are inclined to hatch better than 
those of yearling and older birds. 

Although dams and sires may have the same or very 
similar combination of genes that determine hatchability, the 
dam influences hatchability more than the sire because not 
only may the size of the egg laid by the dam be a factor but 
the nutrients contained in the egg may affect the growth of 
the embryo sufficiently to affect hatchability. 

The effects of inbreeding on hatchability depends to 
some extent on the degree of inbreeding. Mild inbreeding 
constitutes the mating of cousins; close inbreeding involves 
the mating of brothers and sisters; intensive inbreeding in- 
volves successive generations of close inbreeding. The co- 
efficient of inbreeding serves a useful purpose as a statistical 
measure of the homozygosity of a large gene complex. In one 
experiment it was observed that for each 10 per cent increase 
in the coefficient of inbreeding, hatchability decreased about 


4.5 per cent. 
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Crossbreeding tends to increase hatchability, mostly by 
reducing embryo mortality during the first three and last 
three days of the incubation period. Crossing strains often 
improves hatchability. It should be obvious, however, that 
crossing two breeds or strains in which hatchability is high 
could hardly be expected to increase hatchability much. 


VIABILITY 

In all countries, losses from disease in poultry flocks are 
of paramount importance. This is not only true with respect 
to birds that die after having consumed varying amounts of 
feed, depending upon age at death, but also with respect to 
the monetary loss resulting from retarded growth, lower meat 
value, and decreased egg production in many of the birds 
which survive the attacks of disease organisms. 

Three methods of disease control include sanitation, the 
use of therapeutic agents, and breeding for resistance to 
disease. In a breeding program to control disease, the poultry- 
man must consider the inherited capacity of the bird to resist 
disease, the relative virulence of the disease-producing organ- 
ism, and the environmental conditions under which the flock 
is kept because they may greatly influence the reaction of the 
host and the pathogen. 

In most cases, there is relatively little difference in via- 
bility between progeny secured from pullet breeders and 
progeny secured from yearling and older females. 

During the first laying year, the egg production of birds 
that die is usually lower during comparable periods than birds 
which survive. Also, within each sire’s progeny, the pullets 
with relatively low egg production records are more likely to 
die during the first laying year than those birds with higher 
records. The two previous observations indicate that breeding 
for high egg production is compatible with breeding for via- 
bility. 

Close inbreeding, such as the mating of full-brothers 
with full sisters, tends to increase the mortality of their 
progenies. Intensive inbreeding, successive generations of 
brother-sister matings, tends to still further increase mortal- 
ity among the progenies produced. 

Crossbreeding usually results in increased viability 
among the crossbred progenies. However, two pure breeds in 
which the viability of their progenies is high could not be 
expected to give materially higher viability when crossed. On 
the other hand, two pure breeds in which the viability of their 
progenies is comparatively low would be expected to give 
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considerably higher progeny viability when crossed, as the 
result of bringing together in the crossbred progeny favorable 
dominant genes from each of the purebred parents. 

Poultry breeders must always keep in mind the fact that 
it is impossible to breed for resistance to disease unless the 
breeding stock and their progeny are exposed to disease. It 
is possible to reduce mortality by breeding, providing the 
breeders are selected on the progeny-test basis and enough 
families are available from which prospective breeders are 
selected. At the same time, since egg production, egg size, 
hatchability, rate of growth, and other characters of eco- 
nomic importance must be considered by poultry breeders, it 
is apparent that progress in reducing mortality to quite a low 
level would probably be relatively slow. 

The best hope of making progress in breeding for resist- 
ance to disease is to consider the average mortality of fam- 
ilies, at least 10 daughters per dam and 50 daughters per 
sire being desirable units on which to base the selection of 
future breeding stock. 


MEAT PRODUCTION 

Rapid growth, early feathering, good body type, and 
superior breast fleshing are very desirable in chickens raised 
for meat production. 

One of the most important factors affecting the efficiency 
of feed utilization in raising chickens is rate of growth. The 
faster that a chicken grows, the more efficiently is feed 
utilized during the growing period. 

Rate of growth is naturally affected by such environ- 
mental conditions as overcrowding, chilling, or excessive heat- 
ing during the growing period, drafty brooder houses, im- 
properly balanced diets, and parasites and disease. These facts 
are mentioned primarily for the purpose of emphasizing the 
importance of maintaining uniform conditions for different 
lots or groups of chickens that are being compared with 
respect to their inherent rates of growth. 

Early-hatched chicks tend to grow faster than late hatch- 
ed chicks. Excessively hot weather tends to retard growth. 
Males grow faster than females when raised under similar 
conditions. Some of the differences observed in the rate of 
growth of chickens in early life are due to maternal effects 
due to differences in the nutrients contained in the eggs laid 
by the dams. Chick size at hatching time is related to the size 
of the egg from which the chick was hatched. 
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The number of pounds of feed consumed per pound of 
gain in weight increases as the chicken increases in weight. 
That is why it is relatively more economical to produce broil- 
ers and fryers than roasters. If a sufficiently higher price per 
pound can be obtained for roasters over broilers and fryers, 
the production of the former might be as profitable as the 
production of the latter. The efficiency of feed utilization 
during the period of growth is inherited. The mass selection 
of prospective breeding stock on the basis of rate of growth 
during the first 8 to 10 weeks should be relatively effective 
in developing a rapid-growing strain of birds, since rate of 
growth and body size are highly heritable. 

Crossbreeding almost always stimulates the rate of 
growth during the first few weeks. The results secured from 
crossbreeding are undoubtedly influenced by the quality of 
the purebred strains used in the cross. When the proper kind 
of crosses are made, the accelerated growth of the crossbreds 
results in increased efficiency in the utilization of feed. The 
more rapid growth of crossbreds over purebreds that usually 
occurs during the first 8 to 10 weeks when the proper strains 
are crossed is due to heterosis. 


Shank length and body weight are more closely correlated 
during various growing periods than after the birds have 
attained mature body weight. 


EARLY FEATHERING 

In the case of broiler and fryer production, the birds 
being marketed from about 8 to 10 weeks of age, rate of 
feathering is important because it is highly desirable that the 
dressed birds be completely free of pinfeathers. 

Throughout the lifetime of a chicken several changes in 
plumage takes place, the down at hatching time being super- 
seded by chick feathering, which is followed by juvenile 
plumage, which in turn is followed by adult plumage. Chick 
feathering replaces the down gradually, and subsequent 
feather changes result from the replacement of feathers in a 
fairly regular sequence. 

With respect to the rate of wing and tail feathering, it 
has long since been known that most Leghorns are early 
feathering and that most of the larger breeds of chickens were 
originally late feathering. During recent years in the United 
States, many strains of New Hampshires and White Ply- 
mouth Rocks have been developed that transmit early feather- 
ing to their progeny. This was done because early feathering 
strains of broilers and fryers have fewer pin feathers at 
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marketing time that late-feathering strains. Within a given 
strain of birds, it has been demonstrated that rate of feather- 
ing and rate of body growth are related: early-feathering 
birds usually grow faster than late-feathering birds. 

Late feathering has been demonstrated to be due to a 
sex-linked dominant gene. The sex-linked nature of late 
feathering was determined on the basis of tail feather develop- 
ment at 10 days of age. From the mating of an early-feather- 
ing White Leghorn male and a late-feathering general-purpose 
female, the female progeny is early-feathering and the male 
progeny is late-feathering. 

Early feathering can be identified in chicks at hatching 
time by the length of their primary feathers and the relative 
length of their coverts, which grow along each primary 
feather. Not only are the primary feathers well developed in 
early-feathering chicks, but also the coverts are about two- 
thirds as long as the primary feathers, whereas in late- 
feathering chicks the coverts are about as long as the primary 
feathers, which are almost as slender as the covert. 

« The number of well-developed secondaries at hatching 
time is positively correlated with the degree of tail feathering 
at 10 days of age and with the degree of feathering at broiler 
age. Chicks at hatching time with at least six secondaries are 
usually heavier at 10 weeks of age than chicks with five or 
fewer secondaries at hatching time. 


FLESHING 

The degree of fleshing over the breasts of broilers, fryers 
and other classes of dressed chickens has a marked influence 
on consumer appeal at time of purchase. 

In most cases, the sire’s body shape is transmitted to his 
progeny to a high degree. In selecting prospective breeding 
stock, particular attention should be given to the development 
of the breast mucle( pectoralis major), especially in males. 

The phenotypic selection of future breeding stock should 
first be made at about 4 to 6 weeks of age and a second 
selection should be made at about 8 to 10 weeks of age and 
certainly before any birds are sold. 

Since superior fleshing is of supreme importance in pro- 
ducing top-grade market poultry and since shank length, 
which is correlated with body depth, is an excellent criterion 
of rate of growth, it is obvious that breast width in relation to 
body depth should be considered in the selection of future 


breeding stock. 
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EGG QUALITY 

Several egg characters are of importance to egg pro- 
ducers, distributors, and consumers. These various characters 
determine egg quality, which is the condition of the shell and 
contents of eggs which affect consumer appeal. Since the 
characters determining egg quality have a hereditary basis, 
poultry breeders are concerned in doing whatever is possible 
to produce eggs of superior quality. 

The standard market size in eggs is 24 ounces per dozen 
or 2 ounces per egg, which is equivalent to 56.7 grams. The 
percentage of each of the three major parts of most eggs 
produced by a flock is approximately as follows: albumen 59, 
yolk 31, shell 10. The percentage weights of the different parts 
of the egg and the weight of the egg itself vary during the 
first-year production of any individual bird. 

Dietary deficiencies of animal protein, calcium carbonate, 
vitamin D, and other nutrients cause birds to lay smaller eggs. 

The date that pullets are hatched may affect their first- 
year mean egg weight. Long spells of hot weather cause birds 
to lay smaller eggs with thinner shells. The earlier in life that 
laying commences, the smaller is the size of the eggs laid at 
that time. On the other hand, the later in life that laying 
commences, the larger is the body size of the layer and the 
larger is the egg produced at that time. In selecting breeding 
stock to increase egg size or maintain good egg size in a flock, 
the individual] selection of prospective breeders on the basis 
of egg size is superior to family selection. This is because of 
the high heritability of egg size. 

The production of eggs of good shape is important from 
the marketing standpoint. Standard egg cases, flats and fillers 
accomodate eggs not over 2 13/32 inches long and 1 25/32 
inches wide, a ratio of 1 to 0.74. Excessively long eggs are 
liable to be crushed, and excessively wide eggs are difficult to 
fit into the fillers properly. Birds laying such eggs should be 
eliminated from breeding flocks. Egg shape is measured by 
dividing the greatest width of the egg by its greatest length 
and multiplying the product by 100. 

The three shell colors characteristic of eggs laid by 
domestic chickens include white, brown, and blue. Leghorns, 
Anconas, and Minorcas lay white-shelled eggs. All American 
and numerous European breeds lay brown-shelled eggs. The 
Araucana of South American origin, lays a blue-shelled egg. 
In many countries, shell color is of no particular interest to 
consumers. 
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From the standpoint of the reliability in candling market 
eggs, poultry breeders who have brown-egg breeds should be 
interested in developing strains of birds that lay light brown 
eggs of uniform shade. 

Poultry breeders who develop inbred lines for crossing to 
produce hybrid pullets should keep in mind that tinted eggs 
are laid by the progeny of crosses between “white-egg” breeds 
and “brown-egg” breeds. This is a matter of some concern to 
producers who cater to a market showing a preference for 
white eggs. 

Leghorns that lay tinted eggs for a considerable period 
should not be used for breeding purposes, nor should their 
brothers be used. 

The enormous breakage of eggs that occurs every year 
on farms and in marketing channels is due to a considerable 
extent to shells of poor quality. Thinness of shell is apparently 
the most important factor involved. In breeding to improve 
thickness of shell apparently the most feasible plan for a 
poultry breeder to follow is to incubate a sample of eggs of 
each hen for a period of 14 days at 99.5° at 60 per cent rela- 
tive humidity and determine the relative loss in weight. Hens 
whose eggs show an excessive loss, indicating thin and 
perhaps highly porous shells, should not be used as breeders. 

The relative amount and consistency of the thick albumen 
in eggs serves as one index of quality in market eggs. The 
color of the yolk and its freedom from blemishes is another 
index of egg quality. In addition, the number and size of 
blood spots and meat spots in eggs must be regarded as a 
measure of egg quality for the simple reason that many con- 
sumers object strenuously to these defects in eggs. 

The percentage thick albumen of total albumen is an 
inherited characteristic and is, therefore, subject to improve- 
ment by progeny testing. A high percent is desirable. 

The presence of blood spots and meat spots in market 
eggs can be detected more readily in white-shelled than in 
brown-shelled eggs. Blood spots are apparently due to hem- 
orrhages that occur between the inner lining of the follicle and 
the vitelline membrane of the yolk some time before ovulation, 
or at the time of ovulation, or much less frequently in the 
magnum section of the oviduct. Meat spots are formed in the 
oviduct by the coagulation of albumen surrounding a degen- 
erated blood clot. 

Progeny testing is apparently the best hope of reducing 
the percentage of blood spots and meat spots in eggs. 


DANES DEVELOP NEW TECHNIQUES FOR 
POULTRY PROCESSING 


SHERWOOD O. BERG 
U. S. Agricultural Attache, Denmark 


In Denmark—a land noted for its excellent butter, eggs, 
and bacon—dressed poultry is something comparatively new 
in the display cases of the local stores. But the appearance of 
frozen broilers and fryers, precut and handsomely wrapped 
in neat plastic packages, is encouraging Danish housewives 
to turn to dressed chicken, with the result that the Danes are 
eating more poultry than ever before. 

Much of the credit for the better merchandizing and 
improved competitive position for Danish dressed poultry— 
not only at home but in other European markets—goes to the 
Ringsted Cooperative Poultry Slaughter Plant (Ringsted 
Andelsfjerkraeslagteri) and especially its manager, Thosing 
Jorgensen. In their postwar planning, Mr. Jorgensen and his 
coworkers set out to establish as efficient a plant as possible. 
They started under a handicap of comparatively little experi- 
ence; also, they knew competition would be keen. Applying 
ingenuity, inventiveness, and hard work, the Ringsted cooper- 
ative developed two innovations in the poultry dressing pro- 
cess which undoubtedly would be the envy of many American 
processors. Both these new steps were designed to increase 
efficiency of operations and to place a better product in the 
hands of the consumer. 

The innovations are (a) a-conveyor-type “cooling sys- 
tem” which passes dressed birds through a water-filled cool- 
ing basin, and (b) a graduated mechanical scale which auto- 
matically sorts dressed, packaged birds according to weight. 


THE COOLING BASIN 

It is generally recognized that the use of a cold water 
bath is a more efficient manner of reducing the body tempera- 
ture of freshly killed birds than cooling by air in a refrig- 
erated room. Not only is the former method time-saving, but 
it results in a better quality, more attractive product. In the 
United States the cooling is usually done by packing birds in 
steel tanks filled with water and shaved ice. Often the tanks 
are portable, but still much back-breaking labor is involved 
in handling the ice and in transferring the birds in and out 
of the huge containers. 

The Ringsted plant has put this operation on an assembly- 
line basis. Dressed birds, suspended on a slowly moving con- 
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veyor chain, enter a specially designed basin filled with chilled 
water and emerge from the bath 11% hours later ready for 
packaging and storing, or for eviscerating. 

The basin, constructed of concrete and lined with white 
tile, is approximately 55 feet long and 22 feet wide, and holds 
about 10,000 gallons of water at a temperature of about 35° 
F. A compressor having a capacity of 60,000 kilogram cal- 
ories per hour is sufficient to refrigerate the water to this 
low temperature. In their course through the chilled water, 
birds traverse the basin 12 times. A coordinated system of 
pumps and partial partitions directs the stream of water in 
the opposite direction to that in which the conveyor is moving, 
thereby hastening the cooling process. 

During their passage through the water, the dressed 
birds are held in cone-shaped stainless-steel containers. These 
are open at both ends and suspended about 214 feet from the 
main conveyor belt—at a distance that will assure that the 
birds are completely submerged. With a view toward gaining 
the approval of the discerning eye of the customer, the con- 
tainers or buckets holding the birds are designed to shape 
the carcass to accentuate the “broad breasted” qualities. 

The conveyor belt is about 760 feet long and for four- 
fifths of its length passes over the cooling basin. Traveling 


Dressed birds ag they emerge from the basin of a conveyor-type 
cooling system which passes dressed birds through a water-filled cooling 


basin at 35° F. 


at the rate of 400 feet per hour, the system will “cool down” 
about 1,200 birds an hour. Thus, in the Ringsted plant, less 
than 2 hours after the birds are killed they are cooled from 
approximately 104° F. to 35° F. 


THE AUTOMATIC WEIGHT SORTER 

When the birds have been cooled and, in some cases, 
eviscerated they are packed in plastic bags, weighed, placed 
in wooden boxes, and put in deep-freezing rooms at about 
—31° F. To aid in weighing and packaging, the Ringsted 
cooperative has designed and built another labor-saving de- 
vice, an automatic weighing and sorting machine. The birds, 
in plastic bags, are placed on a moving pan, or scale. This pan 
moves along horizontally at one of three levels over a series 
of holding bins. When the packaged bird reaches the zone for 
its particular weight, the pan is automatically tipped forward 


and the package slides into the holding bin of the proper 


weight class. The dressed birds are taken from these bins and 
are placed in light, sturdy wooden crates for shipment. 


After cooling bath, birds are sealed in plastic bags and placed on 
moving scale-pan of automatic weighing and sorting machine. Scale 
pa: automatically tips as bird reaches holding bin for its weight class. 
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The sorter stands about 714 feet high and is 36 feet long. 
Along the length of the machine are 60 separate bins. The 
machine can sort 1,200-1,500 birds per hour and can handle 
weights from about 1 pound to 514 pounds. In the Ringsted 
operation, chickens and other fowl are packed with fairly 
close tolerances. Each size group is packed to a maximum 
range of 3.5 ounces. 


ONE-SIXTH OF DANISH POULTRY 

Behind the initiative shown at the Ringsted plant are 
51,000 farm cooperative members. These farmers, ranging 
from keepers of tiny barnyard flocks to large commercial 
producers, are scattered from the small island of Samso in 
the Kattegat to the island outpost of Bornholm, lying far east 
in the Baltic Sea. However, most of the producer-members 
are in the rich agricultural areas of Zealand and Lolland- 
Falster. 

One of the largest and most modern plants in Europe, 
the Ringsted cooperative processes about one-sixth of all 
Danish poultry. The plant annually processes about 2 million 
fowl and rabbits, 80 percent of which is destined for export 
markets. 

Mr. Jorgensen and his fellow cooperators believe they 
can expand their share of the local and export markets and 
remain competitive only by operating with the strictest effici- 
ency. Otherwise, they could not turn out the low-priced, high- 
grade poultry meat that is proving so popular in Denmark 
and Western Europe today. (Foreign Agriculture, June 1956. 
U. S. Department of Agriculture Foreign Agricultural Ser- 


vice, Washington, D. C.) 


“BLACK” DUCK EGGS A DELICACY IN CHINA 


A few days ago in Cairo I had the pleasure of meeting 
Dr. C. L. Pan, F.A.O. rice expert in Egypt. Dr. Pan is a 
graduate of the University of Minnesota. He told me about 
a delicacy in China called “black” or “rotten” duck eggs, 
which are produced by burying duck eggs in a mixture of 
clay, salt, and lime and keeping them there for about one- 
half a year. He said that by that time the albumen is hard 
and black while the yolk is soft. He assured me that black 
eggs are a real delicacy. (Morley A. Jull, U.S.0.M., Cairo, 


Egypt.) 


MICRO-ELEMENTS IN POULTRY NUTRITION.* 


I. S. PEROLD 
Stellenbosch-Elsenburg College of Agriculture, Stellenbosch, South Africa 


The present day fowl differs considerably from its jungle 
progenitor with regard to habits, conformation and egg-pro- 
duction. By selective breeding and controlled feeding egg- 
production has been increased from a meagre two dozen per 
year to the high levels of today. 

In nature birds usually produce a definite number of 
eggs during the laying season, and deviations from this number 
are rather exceptional. The domesticated bird, on the other 
hand, exhibits marked differences as regards laying ability, 
especially during the first laying season. 

In spite of the success achieved by man with regard to 
increased egg-production, the present day hen, as her pro- 
genitors, is inclined to produce the maximum number of eggs 
during the spring and summer. In countries with a temperate 
climate a definite correlation exists between maximum pro- 
duction and duration of the period of day-light. 

Since the ordinary laws of nature also apply to the metab- 
olism of the fowl, it stands to reason that increased egg-pro- 
duction will inevitably demand an increased food intake; not 
only for the genesis of the egg with its high nutritive value, 
but also for an increased metabolic activity. With the gradual 
improvement in all branches of the poultry industry the quest- 
ion of feeding has gained in importance and become of more 
general interest. So-called balanced rations have been made up, 
some of which have created new problems which are still un- 
solved. This especially applies to the mineral content of poultry 
rations. 

The importance of the elements calcium, phosphorus, iron, 
sodium, chlorine and others for normal development and func- 
tioning of the animal body is well known, and masses of re- 
seach have been conducted to determine the amounts and ratios 
of these elements in the poultry ration. In spite of all the val- 
uable information poultrymen have experienced physiological 
disorders in their birds in certain areas and under certain cir- 
cumstances. These disorders are not always associated with 
harmful organisms, such as bacteria and viruses, but rather 
with unknown deficiencies in the ration. In this connection it 


* Delivered at the annual meeting of the South African Branch of 
the World’s Poultry Science Association, April 19, 1956. 
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should be borne in mind, however, that physiological disorders 
in animals as well as in plants are not always caused by de- 
ficiencies, but may in exceptional cases also be due to excesses 
of a specific element or elements in the nutrient medium. 

The modern concept mineral-“nutrition” does not only 
embrace the above-mentioned micro-elements, but also the 
micro-elements manganese, cobalt, copper, iodine and others. 
Although these micro-elements need only be available in very 
small quantities, they are of the utmost importance and in- 
dispensable. 

All minerals are derived from the soil and consequently 
the quality of the natural vegetation will be determined by the 
nature and composition of the soil. Mineral deficiences occur 
pre-eminently on three types of soil, namely soils with an ab- 
normal mechanical composition, water-logged or leached soils, 
and soils of which the reaction has been changed artificially. 

One of the greatest tragedies in South African agriculture 
is the injudicious use of agricultural lime and other basic sub- 
stances. Lime and lime-containing substances are not direct 
plant nutrients and are merely applied to enhance the assimi- 
lation of certain plant nutrients. Lime has an accumulative ef- 
fect in the soil with the result that the soil reaction can be 
changed to.such an extent that all micro-elements excepting 
molybdenum, are rendered unavailable. 

The assimilation of micro-elements is determined by the 
soil reaction. The availability will thus be low on alkaline or 
calcareous soils, whereas the opposite will apply in neutral or 
acid soils. The availability of the micro-elements is of greater 
importance than the actual micro-element content of the soil 
and it is therefore essential that the farmer should be acquain- 
ted with the reaction of his soil. 

Soil reaction is indicated by the symbol pH. Theoretically 
pH 7 denotes a neutral reaction. Values below are indicative of 
acid reactions and values above 7 indicate alkaline reaction. 
As the pH increases the availability of micro-elements, with 
the exception of molybdenum, decreases progressively, while 
the opposite applies should the pH decrease below 7. For this 
reason plants on alkaline and calcareous soils exhibit symp- 
toms of micro-element deficiencies. 

Although most sands and sandy-loams are acid they will 
also exhibit micro-element deficiencies if they are situated in 
high rainfall areas. This is explained by the fact that these 
highly available elements have been leached out through the 


years. 


Luxuriant plant growth does not necessarily guarantee 
an optimal mineral content or a high nutrient value. In South 
Africa and elsewhere chemical fertilizers are used freely and 
since these fertilizers do not provide micro-elements, the 
supply in the crop will therefore not necessarily be increased. 
This is paticularly true in soils with a low mineral status. Or- 
ganic fertilizers, used with or without chemical fertilizers, in- 
variably increase the micro-element content of the crop. It 
is important to note that manures derived from poultry and 
other birds are usually well supplied with these elements. 

To obtain a clear picture of the functions of the different 
elements in poultry nutrition it is essential that the work in 
this field of research be reviewed. 


MANGANESE 

The indispensability of manganese in poultry feeding was 
demonstrated for the first time in 1936 (Wilgus et al, 1936). 
A deficiency of this element in the ration is one of the causes 
of bone-abnormalities which are encountered in chickens and 
young birds. This condition is known as “slipped tendon” or 
perosis. The tibia and metatarsus become malformed and the 
tendons slip with the result that normal locomotion is im- 
paired considerably. The bird usually assumes a sitting pos- 
ture with the result that normal feeding becomes impossible 
and growth is retarded. This condition is generally en- 
countered where birds have no access to soil. 

Manganese is accumulated from the ninth day of embry- 
onic life. After hatching perosis in the chicken can be prevent- 
ed by the availability of manganese in the ration rather than 
by the utilisation of the manganese reserves (Gallup et al, 
1939). Adequate supplies of manganese in the chick ration are 
especially important during the first six weeks after hatching, 
since a deficiency during this period promotes perosis. It has 
been proved that the calcium and phosphorus content of birds 
suffering from perosis is fairly normal, but that the phos- 
phatase content of the blood and bones is well below that of 
normal chickens. As soon as adequate supplies of manganese 
are provided the activity and concentration of the bone- 
phosphatase increases considerably (Van der Hoorn, 1938). 

For normal growth and the prevention of perosis the 
chick ration in the case of the White Leghorn should contain 
at least 30 parts per million of manganese. For heavier breeds 
at least 50 p.p.m. are required (Gallup et al, 1939). 
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Egg-production, hatchability, as well as shell quality are 
influenced by the manganese level in the ration. Golding et al, 
(1940) state that the heavier breeds require more manganese 
than the lighter breeds. It is, however, interesting to note that 
there are considerable differences of opinion between the dif- 
ferent workers as to the minimum and maximum manganese 
requirement. Gericke (1948) is of the opinion that the man- 
ganese content of laying hens and breeders should be at 
least equal or exceed that of growing chickens. In this con- 
nection it is of course possible that sunlight, vitamin D, cal- 
cium and phosphorus may have an influence on the manganese 
requirement. Wiese et al (1938) maintain that the manganese 
requirement increases in the absence of sunlight. 

The manganese and vitamin D requirements of the hen 
during the first and second seasons were studied by Couch 
and his co-workers (1947). They found that 40 parts per 
million of manganese and 37 to 76 chicken units of vitamin D 
per 100 grams of ration had to be provided during the first 
season for normal egg-production, optimum shell quality and 
desired hatchability. For similar results during the second 
season the manganese level had to be increased to 71 parts 
per million and the vitamin D kept at a maximum of 76 
chicken units. 

It is often claimed that high concentration of calcium 
and phosporus in the ration promote perosis. Although not 
quite true it would appear that the manganese requirement 
increases as the calcium and phosphorus content in the ration 
is raised. The most likely reason is that a high calcium and 
phosphorus content impedes the absorption of manganese and 
thus causes a manganese deficiency. Wilgus et al (1936) and 
Caskey et al (1938) claim that 15 parts per million of man- 
ganese are adequate for preventing perosis on rations con- 
taining not more than 1% calcium and 0.5% phosphorus. 
Should the calcium and phosphorus content be of the order 3% 
and 1% respectively, the manganese content should be 140 
parts per million. 

Various workers are of the opinion that a definite corre- 
lation exists between the manganese content of the ration and 
the shell quality. Lyons (1939) found 27 parts per million 
of manganese in the ration insufficient for good shell quality, 
while 57 parts per million were adequate. Caskey et al (1938) 
also established a definite correlation between maganese con- 
tent and shell quality. Their basic ration contained 15 parts 
per million of manganese. By supplementing 6.5 parts per 
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million they obtained a breaking resistance of 6.6 lbs., while 
9.3 lbs. breaking resistance was obtained with 100 parts per 
million of manganese. 

The possible deleterious effect of an excess of manganese 
in the ration of the bird, its productive quality or on shell 
quality has also been studied. Although the hen can tolerate 
considerable quantities of manganese, Van der Hoorn et al 
(1938) claim that 300 parts per million of manganese in the 
ration have a slight retarding effect on growth. Normal 
feathering is adversely affected by a ration containing 600 
parts per million of manganese. Gallup and Norris (1937, 
1939) found, however, that rations containing 646 to 1,000 
parts per million of manganese had no deleterious effect on 
hens, but that an increase to 4,800 parts per million was 
definitely toxic. Gericke (1948) also found that 600 to 1,000 
parts per million of manganese in the chick ration apparently 
had no deleterious effect. 

In order to determine the form in which manganese, in 
the ration or otherwise, should be applied, a variety of com- 
pounds have been tested. Bandemer et al (1940) experimented 
with manganese carbonate, manganese sulphate, manganese 
dioxide, potassium permanganate and other compounds of 
manganese. They found that manganese spar, i.e. the natural 
occurring manganese carbonate, could not prevent perosis, 
while precipitated manganese carbonate was effective. In 
vitro experiments demonstrated that acid media which could 
dissolve precipitated manganese carbonate could only dis- 
solve 50% of the manganese spar. This explains why pure 
manganese carbonate applied at the rate of 30 parts per 
million can prevent perosis, whereas manganese spar in con- 
centration of 125 parts per million of manganese or over, is 
ineffective. 

Manganese sulphate is commonly used as a source of 
manganese, although potassium permanganate is frequently 
used in the drinking water of poultry. Manganese dioxide is 
considered inferior to manganese sulphate, but can be used for 
preventing perosis (Gericke, 1949). 


COBALT 
Plant and animal tissues, as well as cells of micro- 
organisms contain taces of the element cobalt. Until recently 
it was generally accepted that the presence of this element in 
these tissues was merely accidental and served no useful 
purpose. In 1934, however, certain physiological disorders in 
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ruminants on certain types of pasture and certain types of 
soil were found to be accociated with the cobalt content of the 
pasture. Very little is known about the function and metabo- 
lism of this element, but it has been established that it has a 
beneficial effect on certain forms of anemia since it is associ- 
ated with the formation of red blood corpuscles in mammals. 
Cobalt forms the nucleus of cobalamin or vitamin B,,; an es- 
sential substance for the production of red blood corpuscles 
in individuals suffering from pernicious anaemia. 

No physiological disorders caused by a deficiency of 
cobalt have as yet been established in poultry, but the possi- 
bility that they exist or may develop on certain soil types can- 
not be excluded. At present only one area in South Africa is 
known where the natural pastures ae definitely cobalt de- 
ficient, namely in the Tzitsikamma. 

Practically no research has been done on possible cobalt 
deficiencies in poultry, but it is interesting to note that 
Davis (1951) recommends a poultry ration containing 0.07 
parts per million of cobalt. It would seem as if the function 
of this element in poultry feeding is associated with cobal- 
amin or vitamin B,,. In the United States of America poultry 
are protected against a possible cobalt deficiency by the in- 
corporation of 10 grams of a cobalt salt per ton of feed. 


IODINE 

In nature iodine occurs in certain rocks, and soils de- 
rived from such rocks will be fairly well supplied with this 
element. It does not follow that the iodine content can easily 
be determined, since normal! soils contain only from 600 to 
8,000 micrograms of iodine per kilogram, i.e. 0.6 to 8 parts 
per million. Waters from iodine deficient rocks or soils 
usually contain too little of this element, and it is customary 
to supplement it to animals and human beings through 
their drinking water. Contrary to general belief sea water 
only contains minute quantities of this element, namely about 
0.017 parts per million. Certain types of seaweed and plank- 
ton contain relatively high concentrations of iodine which 
have been absorbed from sea water. It is generally accepted 
that the atmosphere at the coast contains iodine derived from 
seaweed. 

Iodine deficiencies are generally found on sandy soils in 
areas with a high rainfall. Soils derived from different geo- 
logical formations differ very little as regards iodine con- 
tent, but soils rich in humus and soils which are well supplied 
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with colloidal material generally contain adequate amounts 
of iodine. 

All plants contain iodine, but there are appreciable 
differences in the iodine content of different types of plants. 
This is also true for the same species on different types of 
soil. According to Orr and Leitch (1929) lettuce contains 
50 to 620 parts per million, while wheat contains only 1 to 
64 parts per million of iodine. The average figure for ce- 
reals is 25 parts per million, for vegetables about 30 parts 
per million and for fruit about 10 parts per million of iodine. 
Eggs contain 10 to 400 parts per million, fresh water fish 
about 35 parts per million and sea fish about 400 parts per 
million. 

In 1831 Boussingault demonstrated that rock salt con- 
tains much less iodine than salt derived from sea water. He 
also found goitre more common in animals receiving rock 
salt, and this led to the practice of using iodine-enriched 
salt for safe-guarding animals against goitre in iodine de- 
ficient areas. 

It appears as if body activities such as feather formation 
and moulting in poultry are affected by the functioning of 
the thyroid gland. This gland contains most of the iodine in 
the body in the form of thyroxine, i.e. a hormone present 
in the thyroid gland. It is generally accepted that the rate of 
metabolism and the general processes of oxidation in the 
body are regulated by the thyroid hormone. 

Welch (1928) states that goitre is common in poultry, 
but he adds that the animal is apparently not adversely af- 
fected by this condition. 

As with all other micro-elements it is important to know 
the optimum requirement. Mitchell and McClure (1937) es- 
tablished that the daily iodine requirement of a fowl weigh- 
ing about 5 pounds varied from 4.5 to 9.0 micrograms. This 
is a very low concentration if it is borne in mind that 1 
microgram is equivalent to only one-millionth of a gram. 

The resistance of poultry to relatively high concentra- 
tions of iodine is high, but care should be taken that the in- 
take is not excessive. Schmidt (1932) found that doses of 
0.3 to 0.5 grams of iodine adversely affected the size of eggs. 
He also established a positive correlation between an increase 
in the iodine content of the ration and the iodine content of 
the egg. In some countries this is general practice for com- 
batting iodine deficiencies in human beings. 
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Workers at the University of California found no im- 
provement in production, hatchability or growth with the 
addition of iodine to normal rations. They maintain that the 
small quantities of iodine required by poultry are supplied 
by ingredients in the ration. In 1952 a mineral mixture, 
known as Iodine X, was developed in Japan. It contained 
amongst others 0.66% iodine, 14.29% potassium and 10% 
sodium chloride, and was manufactured by low-temperature 
charring of brown seaweed. The reports on the effectiveness 
of this mineral supplement were rather conflicting and not 
always favorable. 


COPPER 

The element copper is present in varying quantities in 
almost all types of soil. As already mentioned, the actual 
amount of copper is not of primary importance, but rather 
the availability of the element. It has already been pointed 
out that many South African soils are calcareous, and it can 
be expected that the copper content of plants growing on 
these soils will be low. It is interesting to note, however, 
that deep-rooted plants, even on soils with a high pH, are 
usually well supplied with copper. This does not apply to 
shallow-rooted plants since their nutritional zone is more 
limited. 

The importance of copper in the poultry ration has only 
been demonstrated in recent years, and even today little is 
known about the distribution of this element in poultry feeds, 

Copper is a very important constituent of blood since it 
is essential for catalysing the iron in the process of haemo- 
globin formation. Elvehjem et al (1929) proved that day- 
old chicks became anaemic within a few days if kept on a 
copper deficient diet such as polished rice and milk. This 
condition could not be corrected by the addition of iron 
alone, but responded to iron and small amounts of copper. 

An excessive intake of iron is not injurious since it is 
not absorbed. An excessive intake of copper on the other 
hand can be harmful since this element accumulates in the 
liver and interferes with the absorption of phosphorus. 

Copper is a natural constituent of eggs. There are 
marked differences in the copper content of eggs, but it 
would appear as if the average values are of the order 
0.0007 milligram in the yolk and 0.0005 milligram in the 
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No research on possible copper deficiencies in the poultry 
ration has been done in South Africa. It is known, however, 
that the feathers of the turaco—an indigenous bird—contain 
a red pigment rich in copper. 


FLUORINE 

Fluorine is normally present in plants and feedstuffs, 
but fortunately in very low concentrations. It is, however, a 
characteristic constituent of phosphatic rocks, and in some 
cases the fluorine content exceeds 4 per cent. A common 
source of this element is water, and in some countries this 
presents a serious problem. A common source of fluorine is 
rockphosphate which is sometimes added to rations. 

In humans and farm animals an excess of fluorine 
causes discolouration of the teeth. In poultry the conse- 
quences are not so pronounced, and the only effects seem 
to be retarded growth and a decrease in egg production. 
The incorporation of certain rock-phosphates or phosphatic 
limestone in the ration, or supplying drinking water with 
more than 2 parts per million fluorine will cause fluorine 
toxicosis in poultry. According to Ewing (1947) a concentra- 
tion in the ration of 0.07% fluorine from phosphate rock or 
sodium fluoride has not been found to be harmful, but a 
concentration of 0.10 to 0.14% is harmful, both to growth 
and egg production. 

Phillips et al (1939) claims that the incorporation of 
fluorine containing rock phosphate in the ration of laying 
hens results in an increase in the fluorine content of the egg. 
It is a well known fact that fluorine accumulates in the bones 
of animals, and instances are known where the addition of 
as little as 0.01% fluorine, in the form of rock phosphate or 
phosphatic limestone, increased the fluorine content of bones 
13 to 14 times. 

It would seem that the amount of fluorine accumulated 
in the bones of chickens is proportional to the amount in the 
ration as well as the duration of the feeding period. It has 
also been proved that the growth retarding effect of fluorine 
in the ration is greater when fed to young chickens than 
when fed after the age of 8 weeks. 

Rock phosphate and other fluorine bearing ingredients 
may be used in poultry rations, but to be on the safe side it 
is advisable to restrict such ingredients so that the total 
concentration of fluorine in the ration does not exceed 
0.035%. 
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SELENIUM 

Selenium is one of the micro-elements which may be 
dangerous if present in the soil in excessive amounts. It is 
usually the case in areas where the soil is derived from cre- 
taceous pyritic shales, especially in regions with a low rain- 
fall. In regions with a medium or high rainfall the danger is 
less since this element is easily leached out. Soils containing 
more than 0.5 part per million and vegetation with more than 
4 parts per million selenium are potentially dangerous. 

The deleterious effect of this element on animal health 
came into prominence in 1933 when it was proved that the 
so-called “alkali disease” or “blind staggers” of horses, cattle 
and pigs was caused by an excess of selenium in the herbage. 
In the acute form the animals become blind and suffer from 
congestion of the lungs and convulsions. In the chronic form 
wasting, inflammation and deformity of the hoofs ensue 
(Monier-Williams, 1950). 

In 1937 Poley et al reported that hatchability of eggs 
progressively decreased to zero when hens were kept for 
five weeks on a ration containing 15 parts per million 
selenium, supplied by naturally growing grain. They ob- 
served, however, that after feeding normal grain for about a 
week the apparent toxic effects on embryonic development 
disappeared completely. 

Our knowledge of the selenium content of poultry rations 
is very meagre, but from the little research that has been 
done it would seem that starting rations should contain not 
more than 5 parts per million of this element. 

It is well known that soils in certain areas contain sig- 
nificant quantities of selenium, but hitherto such soils have 
not been encountered in South Africa. 

From the above it should not be concluded that the few 
micro-elements mentioned are the only ones of importance 
in poultry rations. Some of the lesser known elements may be 
very important, but it can be assumed that normal feeds 
and rations contain adequate supplies of these elements. 


THE PREVENTION OF DEFICIENCY DISEASES IN POULTRY 

The highly specialized nature of the modern poultry in- 
dustry makes it of the utmost importance that the farmer 
should not only know his soil, but also the feedstuffs pro- 
duced on it. He should also have a sound knowledge of the 
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rations which he makes up or buys. Farmers are apt to pay 
too much attention to sales-talk by people without the neces- 
sary technical knowledge. To be well-informed farmers should 
make better use of the available technical services, read 
up-to-date publications and have their feedstuffs and rations 
analysed from time to time. 

The obvious method of correcting mineral deficiencies 
is by treating the soil with substances containing these ele- 
ments. With micro-elements, however, this is difficult since 
the amounts needed are so small. In the case of a copper defi- 
ciency it is customary to apply the element in the form of 
copper sulphate. The salt is applied every 3 to 4 years at 
the rate of about 30 pounds per morgen; a dressing which is 
considered fairly heavy. Some of the elements are applied as 
salts in concentrations of a few ounces per morgen. 

It is evident that the application of such small quan- 
tities of salt does not make an even distribution possible, 
and for this reason the salts should be mixed with other sub- 
stances before application. This creates a new problem since 
the interaction may result in new compounds. For instance, 
if copper sulphate and superphosphate are mixed a new 
compound, copper phosphate, will form within a measurable 
space of time. This compound is not water soluble and can 
therefore not be utilised by the plant. 

In alkaline or calcareous soils practically all micro- 
elements are deposited as water insoluble complexes, with 
the result that the application has very little value. In the 
case of copper and a few of the other elements soil treat- 
ment has been applied in South Africa and elsewhere, but 
the method cannot be recommended since it is unpractical 
and in some cases even dangerous. 

A very common and successful method of preventing 
micro-element deficiencies in poultry and other farm animals 
is by the pre-treatment of feedstuffs and rations in the 
factory. The only drawback is that deficiencies are not gen- 
eral, and that certain deficiencies are restricted to certain 
localities. Factories cannot afford to prepare rations ad in- 
finitum with the result that some farmers will have to use 
mixtures containing unnecessary minerals. This is not nec- 
essarily detrimental but may prove uneconomical. 

The obvious method of supplementing deficiencies in 
farm animals is by means of their drinking water. Where 
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fresh water is available this is easily accomplished, but 
where the water is alkaline or contains lime it is impossible 
to dissolve copper salts and the like since they precipitate 
out in such waters. Recent research by the Department of 
Agricultural Biochemistry of the Stellenbosch-Elsenburg 
College of Agriculture has led to the preparation of copper 
and cobalt complex salts which are soluble in all types of 
water. 

Apart from the fact that these salts are alkali-soluble, 
they are readily absorbed by the animal, safe to use, easy 
to handle, and inexpensive. Experiments with laboratory 
animals and animals on the veld proved that copper and co- 
balt supplied in this way are readily absorbed in the liver and 
other internal organs. These salts also safeguard animals 
against deficiency diseases caused by copper and cobalt 
deficiencies. The salts are used in concentrations of 1 pound 
of the copper salt and 2 ounces of the cobalt salt in 10,000 
gallons of water. 
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WHY EGG PRODUCTION IS MORE IMPORTANT THAN 
CHICKEN-MEAT PRODUCTION IN EGYPT 


MORLEY A. JULL 
Poultry Advisor, U.S.O.M., American Embassy 
Cairo, Egypt 


The intense demand for the production of animal food 
products of various kinds in Egypt to meet the needs of the 
rapidly increasing human population requires careful con- 
sideration concerning the various branches of the livestock 
industry that should be given preference. 

The water buffalo which grazes on forage crops, pro- 
duces red meat and milk and is also used as a work animal in 
various ways, occupies a unique role in the economy of food 
production of Egypt. Sheep are also grazers of forage crops 
and produce not only red meat for human consumption but 
wool for clothing and for other purposes. 

As producers of food products of animal origin, the 
water buffalo and sheep are the chief competitors of poultry, 
whether they are kept for egg or meat production. 

Since poultry subsist primarily on cereal grains, which 
are also in great demand by humans, the position that poultry 
occupies in relation to the larger classes of livestock as pro- 
ducers of food for humans is of particular significance. 

From the standpoint of the efficiency of converting feed 
inte food of animal origin, chickens of good breeding are 
relatively more efficient than other classes of livestock. Chick- 
ens have a shorter life cycle than the larger sized classes of 
livestock and are able to produce many more progeny per 
dam and sire than water buffalo and sheep. The efficiency of 
feed utilization in producing eggs and chicken meat is there- 
fore relatively greater than the efficiency of feed utilization 
in producing red meats, whether by buffalo or sheep. 

Chicken meat, however, is in more direct competition on 
consumers’ tables with the red meats, produced by the water 
buffalo and sheep, than are eggs, which occupy a unique 
place in the diet of humans. Eggs are not only served separ- 
ately in a variety of ways, but also improve the flavor and 
palatability of many food products consumed by humans. 
Eggs, therefore, occupy a unique position in the diet of 
humans not only in Egypt but in most parts of the world. 

From the standpoint of efficiency of production, high 
laying strains convert feed into food for humans relatively 
more efficiently than growing chickens convert feed into 
chicken meat. This is why egg production is relatively more 
important at the present time in Egypt to chicken-meat pro- 
duction. 
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A SHOT IN THE WING FOR THE THAI POULTRY 
INDUSTRY 


Ever since the end of the Second World War, the Thai 
Government has been interested in expanding the country’s 
poultry industry and, largely because of the interest and 
leadership of the Kaetcart University at Bangkok and its 
Rector, Luang Suwan Kasikit, these efforts have been remark- 
ably successful. So much so that the authorities came to be- 
lieve that a really modern poultry industry could be set up, 
and asked for FAO help in doing so. Dr. F. M. Fronda of the 
Philippines, an expert with wide experience in poultry work 
in South East Asia, arrived in Thailand in September of 1951 
to devote himself to the problem of poultry production. 

First it was necessay to import new stock, and as the 
main emphasis was to be on egg production, big egg-layers 
such as White Leghorns and Rhode Island Reds were im- 
ported from North America and Australia. Many new poultry 
farms were set up, and the breeders found that they soon had 
a ready market for day-old chicks and hatching eggs. The 
University gave a fillip to the business by running egg-laying 
contests and by stimulating egg production in other ways. 

One big obstacle was Newcastle disease, caused by a 
virus, which can kill up to 99 percent of a flock. This disease 
in its virulent form has been recognized in Thailand for some 
years. Native breeds are highly susceptible to the infection. 
The expensive imported birds also began to succumb despite 
all precautions, and costly outbreaks took place on many 
farms. 

The Government Department of Livestock Development 
immediately began production of several kinds of vaccine to 
immunize the poultry against the disease. In November of 
1951 FAO sent Dr. J. G. Campbell, British veterinarian, to 
help with the work. First production was of a number of vac- 
cines for use around Bangkok, prepared from several im- 
ported strains of virus, principally one from Israel called 
Komerov, and another from India called Mukteswar. Basic- 
ally, immunization against virus diseases consists of inocu- 
lating with a form of the virus which causes the disease, 
but which has been weakened in one way or another so that, 
while it can produce the protective antibodies that make the 
patient immune to further attack, it cannot of itself cause 
death. A weakened or attenuated form of a virus is occasion- 
ally found in a naturally-occurring disease and can be used 


224 


as a vaccine without further alteration. The process of “at- 
tenuation” can, however, be carried out in two principal 
ways. Probably the better is the “attenuation” process, which 
is done by breeding the virus over and over again in some 
other animal, which has the effect of making it less virulent 
against the animal for which protection is needed. The other 
way, the “inactivation” process, discovered in the laboratory 
of Ramon, at the Pasteur Institute in Paris, consists of treat- 
ing the virus with a chemical agent such as formalin, which 
makes the virus itself inert but does not interfere with the 
setting up of the protective antibodies. 

After two years of work, Lancaster had every right to 
feel satisfied with his work. He had set up a laboratory and 
got it running. He had introduced and prepared in quantity 
a new vaccine, which would immunize against the kind of 
viruses found in the country and which would transport well 
and store well. He had arrived when there was little if any 
good vaccine in the country, and the Department of Live- 
stock Development was using a yearly average of only 160,000 
doses. In the first four months of 1955, nearly a million doses 
had been used, with farmers asking for more and more. And 


he had seen Newcastle Disease gradually decline until it was 
no longer a menace to the livelihood of thousands of Thai- 
land’s farmers. (FAO Feature Service No. 3) 


NOTICE TO MEMBERS 
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All communications for the Secretary of the World’s Poultry Science 
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Major Ian MacDougall, 

Agriculture House, 
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London, S.W. 1, England 
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INTERNATIONAL AWARD MADE 


The Tom Newman International Award Committee an- 
nounces that the ‘1956’ Award shall be made to Dr. B. R. 
Burmester, Regional Poultry Research Laboratory, Agricul-- 
tural Research Service, U.S. Department of maeesiiite East 
Lansing, Michigan, U.S.A. 

The Award consists of a handsome medal and £50 ster- 
ling. It is given for what in the opinion of the Award Com- 
mittee, meeting in the United Kingdom, is the most important 
contribution to poultry husbandry research work published 
in the previous year, for the benefit of poultry husbandry. 

The Award, instituted in 1948 by Poultry Association of 
Great Britain, has been won on five occasions by U.S.A. re- 
search workers and three times by United Kingdom research 
workers. 

There are Corresponding Secretaries for the Award in 
every country where poultry mamencry, is developed into an 
industry. 

Amongst the members of the Award Committee in the 
United Kingdom are Dr. H. Temperton, (National Institute 
of Poultry Husbandry, Shropshire) ; Mr. E. T. Halnan, (Cam- 
bridge University) and Mr. Michael Pease, (Cambridge Uni- 
versity). 

The Award was made to Dr. B. R. Burmester for his 
work in poultry disease research, with particular reference 
to lymphomatosis. His specific papers published during 1955 
were: 

“Immunity to visceral lymphomatosis in chicks following injection 


of virus into dams’’. Proceedings of the Society for Experimen- 
tal Biology and Medicine. 

“In vitro and im vivo neutralization of the virus of visceral lympho- 
matosis”. Proceedings of the Society for Experimental Biology 
and Medicine. 

“The presence of the virus of visceral lymphomatosis in embryon- 
ated eggs of normal appearing hens’. Poultry Science. 

“Tumor incidence in the progeny of hens repeatedly injected as 
adults with visceral lymphomatosis virus’. Poultry Science. 

“The propagation of the virus of visceral lymphomatosis in em- 
bryonated eggs’. Poultry Science. 

“Plasma phosphatase activities of normal and lymphomatous chick- 

ns”. Cancer Research. 

“The role of the infected egg in the transmission of visceral lym- 
photosis”. Poultry Science. 
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REVIEW OF POULTRY 
PUBLICATIONS 


Compiled by J. W. Kinghorne, 
1365 Iris St., N.W. 
Washington 12, D.C., U.S.A. 


GENETICS 


GYLES, N. R., G. E. DICKERSON, Q. B. KINDER, and H. L. KEMPSTER. 
(U. Missouri, Columbia.) 

INITIAL AND ACTUAL SELECTION IN POULTRY. Poultry 
Sci. 34(3): 530-539. 1955.—Initial intensity of selection applied for 14 
traits, and its modification Ly association with reproductive rate, via- 
bility and performance of progeny, was studied in data from purebred 
flocks of 4 breeds at the Missouri Station during 2 years. Relative to 
variability, initial selection was greatest for total and part-year egg 
production, progressively less for body weight and score at 12 weeks, 
adult viability, sexual maturity, body weight and score at 22 weeks, 
freedom from pauses, hatchability, fertility and viability 8-22 weeks, 
and negligible for viability 0-8 weeks and body weight at 44 weeks. 
Selection among full-sibs was nearly as great as among families for 
some traits. Due to early culling of males, cockerel breeders were inferior 
in family merit to pullet breeders in most respects, although only 1/6 
as many were used. Negative final selection for body weight at 22 and 
44 weeks indicated a negative association with the net evaluation of 
progeny.—G. E. Dickerson. (Biological Abstracts) 


HAYS, F, A. (U. Massachusetts, Amherst.) 
RELATION OF AGE OF DAMS TO THEIR REPRODUCTIVE 
ABILITY AND TO THE EGG PRODUCTION AND VIABILITY OF 

THEIR DAUGHTERS. Poultry Sci. 34(4): 891-896. 1955.—Data were 

collected over a 9-year period on a closed pedigreed flock of Rhode Island 

Reds bred for high fecundity which furnish some information on the 
reproductive efficiency of females from 2 to 5 years of age and on egg 

production and viability of their daughters. Included were 1172 families 

of full sisters made up of 4000 daughters. When all pullets chosen for 

the mating pens according to pedigree and to egg production through 

December were compared with pom ing | or older females in reproduction, 

it was noted that pullet mothers gave fewer early embryonic deaths than 

2-year-old or older hens. However, — mothers gave more late em- 

bryonic deaths than older hens. In hatchability of fertile eggs, pullets 

were likely to be inferior to selected older hens. Average number of 

chicks hatched from all pullet mothers was lower than the number from 

s yearling mothers. Families of daughters were selected for housing in 
September. The choice of these families depended upon the reproductive 
record of the mothers, upon the egg records of pullet mothers, and upon 
the viability in all families of daughters up to 5 months of age. Slightly 
less than 40% of the available families of daughters were selected for 
housing. When the ee ability of this selected group of female 
breeders is considered, remarkable uniformity in fertility appeared in 
dams of all ages. Embryonic deaths were slightly lower in pullet mothers, 
and their hatchability was slightly higher. In average number of chicks, 
pullet mothers were slightly superior. The selected group of pullet 
mothers averaged about 18 fewer eggs their Ist year than the selected 
group of older mothers. Families of daughters housed were slightly 
larger from pullet mothers. Mean egg production of daughters from 
pullets was about 2 eggs less than for the daughters of older hens. In 
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viability in the laying house, daughters of pullet mothers were slightly 
superior to daughters of older hens, supporting previous observations 
that age of mothers furnishes no criterion for viability of their daugh- 
ters during the 1st laying year. In general, these data indicate that a 
relatively small proportion of pullet breeders can be considered to be 
satisfactory for reproducing a closed flock where high fecundity and 
high viability are major considerations—F. A. Hays. (Biological Ab- 
stracts) 


HAYS, F,. A. (U. Massachusetts, Amherst.) 

BREEDING RHODE ISLAND REDS FOR VIABILITY. Poultry 
Sci. 34(4): 904-908. 1955.—Data were obtained on the mortality rate in 
pullets for 365 days in the laying house over a 5-year period. Ali birds 
were pedigree-bred Rhode Island Reds in a closed flock bred for high 
fecundity. There was a total of 86 sires mated to 289 dams giving 2366 
daughters. Mortality rates were also recorded on 828 sisters of sires and 
3105 sisters of dams. Both sires and dams whose sisters had a mortality 
rate below the mean for the flock as a whole for each year were con- 
sidered to be high viability individuals. In contrast, sires and dams 
whose sisters had a mortality rate above the flock mean were considered 
to be low viability individuals. Daughters from the 4 possible combina- 
tions of sires and dams did not differ significantly in mortality rates 
because of the extremely low heritability of viability. There did, how- 
ever, appear to be some association between type of sire used and 
mortality in daughters. When the 86 sires were divided into high and 
low categories and mated to both classes of dams, there was some evi- 
dence of superior viability in daughters from the high viability males. 
A similar classification of the 289 dams gave no evidence of superior 
daughters from high viability dams. Heritability estimates of viability 
in this and other flocks show a very low value, as might be expected. In 
view of this fact, any slight advantage that may be gained through the 
selection of sires may prove to be very important. Since poultry breeders 
need some system of selective breeding that will effectively reduce laying 
house mortality from a wide variety of causes, it would appear that the 
selection of breeding males on the basis of the mortality of their full 
sisters may have some merit.—F. A. Hays. (Biological Abstracts) 


JOHNSON, A. S., and E. S. MERRITT. (Central Exptl. Farm, Ottawa, 
Canada.) 

HERITABILITY OF ALBUMEN HEIGHT AND SPECIFIC 
GRAVITY OF EGGS FROM WHITE LEGHORNS AND BARRED 
ROCKS AND THE CORRELATIONS OF THESE TRAITS WITH 
EGG PRODUCTION. Poultry Sci. 34(3): 578-587. 1955.—Albumen 
height and specific gravity were measured over a 10 month period, from 
November to August. Average heritability estimates for the 2 breeds 
were as follows: for albumen height, White Leghorns, 0.55, Barred 
Rocks, 0.17; for specific gravity, White Leghorns, 0.32, Barred Rocks, 
0.56. Genetic correlations between albumen height and egg production 
were of the order of —.65 in the White Leghorns and 0.11 in the Barred 
Rocks. For specific gravity and egg production, the genetic correlations 
averaged 0.28 for the White Leghorns and —.44 for the Barred Rocks. 
There was a significant negative phenotypic correlation between albu- 
men height and egg production. Results indicate the probability that in 
certain cases very limited progress can be made by combining egg qual- 
ity and egg production in a selection program.—A. S. Johnson. (Biolog- 
ical Abstracts) 


MecCARTNEY, MORLEY G. (Pennsylvania State U., University Park.) 

HERITABILITY AND GENETIC CORRELATIONS OF BODY 
WEIGHTS OF WHITE HOLLAND TURKEYS. Poultry Sci. 34(3): 
617-621. 1955.—Estimates of heritabilities for body weight of White 
Holland turkeys based on half-sib correlations were 23% and 33% for 
males at 16 and 24 weeks of age, respectively; and 59% and 61% for 
females at 16 and 24 weeks of age, respectively. Heritability estimates 
based on offspring dam regressions corresponded fairly well with those 
based on the variance component analysis method. Genetic correlations 
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were 0.90 and 0.94 between 16 and 24-week body weights for males and 
females, respectively. The relatively high heritability of body weight at 
16 weeks of age and the high genetic correlations between 16 and 24- 
week body weights indicate that selection for s a body weight at 
maturity can be made at 16 weeks of age—M. G. McCartney. (Biological 
Abstracts) 


PEELER, R, J., E. W. GLAZENER, and W. L. BLOW. (North Carolina 
State Coll., Raleigh.) 

THE HERITABILITY OF BROILER WEIGHT AND WEIGHT 
AND AGE AT SEXUAL MATURITY AND THE GENETIC AND 
ENVIRONMENTAL CORRELATIONS BETWEEN THESE TRAITS. 
Poult Sci. 34(2): 420-426. 1955.—Rhode Island Reds (1429) were 
studied. Estimates of the heritability of these characters were derived 
from paternal half-sib and full-sib correlations and from the intra-sire 
regression of offspring on dam. Values for the different characters 
varied from 0.15 to 0.38 for broiler weight, from 0.72 to 0.85 for weight 
at sexual maturity, and from 0.21 to 0.40 for age at sexual maturity. 
There was some evidence for the possible involvement of maternal effects 
in the expression of age at sexual maturity. It was indicated that the 
desired association of broiler weight, weight at sexual maturity, and age 
at sexual maturity could be incorporated into one strain of birds if a 
large layer is desired. However, if for reasons of feed efficiency, a small 
type layer is preferred, the desired broiler weight and weight at sexual 
maturity would be antagonistic to each other—Auth. summ. (Biological 
Abstracts) 


SHAKLEE, W. E.. and C. S. SHAFFNER, (U. Maryland, College Park.) 

SOME EFFECTS OF SELECTING FOR HIGH AND LOW 
THYROIDAL RESPONSE TO THIOURACIL FEEDING IN NEW 
HAMPSHIRE CHICKENS. Poultry Sci. 34(3): 572-577. 1955.—Selec- 
tion for high and low thyroid gland weight response at 4 weeks of age 
to the feeding of thiouracil to New Hampshire chicks resulted in a 5- 
fold difference in thyroid weight of the treated birds after 3 generations 
of selection. Concomitant observations on egg production, fertility, 
hatchability, incubation period, growth and body weight, rate of feather- 
ing, and mortality revealed no significant differences between birds of 
the high and low lines. Since many of these characteristics were shown 
to be affected differently by induced hyper- or hypothyroidism, it is con- 
cluded that the thyroid-gland activity of the 2 lines has not been changed 
by the process of selection for high and low thyroid gland weight res- 
ponse to the feeding of thiouracil. These marked genetic differences may 
serve to P gee explain the wide variations often observed in thyroid 
size. C. S. Shaffner. (Biological Abstracts) 


TULSA, RAM, and F. B. HUTT. (Cornell U., Ithaca, N. Y.) 

THE RELATIVE IMPORTANCE OF BODY TEMPERATURE 
AND LYMPHOCYTES IN GENETIC RESISTANCE TO SALMON- 
ELLA PULLORUM IN THE FOWL. Amer. Jour. Vet. Res. 16(60): 
437-449. 1955.—Body temperatures (tem mps.) and counts of blood-cells 
were recorded daily from 1 to 10 days of age for 225 normal crossbred 
chicks from 2 sires and 22 dams, all brooded at the optimal temp. 
35°C. Temps. rose rapidly during the first 5 days to a mean of 
105.8°F, and thereafter more slowly to 106.4°F at 10 days. Significant 
differences were found between the 2 sires and among the 22 dams in 
mean temp. of their chicks at 1-5 days. Ten  high-temp. 
families were differentiated from 12 low-temp. families as being 
above or below the 1-5 day mean of 104.6°F for the whole group. 
Other samples from the high-temp. families maintained consistently 
higher body temp. than chicks of the low-temp. families when 
both lots were brooded at 30°C., but this genetic difference between 
groups was obliterated in chicks brooded at 40°C. When 621 additional 
chicks from these families were inoculated with S. pullorum, mortality 
was consistently and significantly lower in chicks of the 10 high-temp. 
families than in the others. Among 145 chicks from the sire and 
dams that had produced high-temp. families, mortality was 32%, 
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but in 129 chicks from low-sire, low-dam families, mortality was 67%. 
Negative correlation between familial temp. of normal chicks and 
mortality of their inoculated siblings (r = —.49) was significant. Sus- 
ceptibility of inoculated chicks increased when they were brooded at low 
temp. (30°C) but was consistently reduced in chicks subjected to 
hyperthermia by being brooded at 40°C. Among inoculated chicks, those 
that survived maintained temps. higher than in those that died, 
following an initial fever in both groups. Familial differences in lym- 
phocytes (%) were small, statistically insignificant, and unrelated to 
mortality of inoculated chicks (r = +.014). Brooding of chicks at 40°C 
depressed lymphocyte count, but raised both body temp. and re- 
sistance. In chicks brooded at 28°C lymphocyte counts were depressed 
somewhat less, but temps. and resistance were much reduced. Fol- 
lowing inoculation, total leucocytes increased to more than twice the 
normal] figure, but, since the proportion of lymphocytes fell below nor- 
mal, the cells that increased in response to infection were more likely to 
have been the heterophiles. No significant relation could be detected 
between size of spleen and resistance. White Leghorns had consistently 
higher lymphocyte counts (%) and much greater resistance to S. pul- 
lorum than Rhode Island Reds, but crossbred chicks, which had lympho- 
cyte counts even lower than R. I. Reds, were equal to White Leghorns in 
resistance. Heat production of chicks from the high-temp. families 
exceeded by about 20% that of chicks from low-temp. families. It is 
concluded that high body temps. at 1-5 days and superior thermo- 
regulatory control associated with them accelerate defense mechanisms 
such as phagocytosis, bacteriolysis and the production of antibodies.— 
F. B. Hutt. (Biological Abstracts). 


VAN ALBADA, M. (State Poultry Inst. Beekbergen, Netherlands.) 

ON THE SIGNIFICANCE OF SOME CHARACTERISTICS OF 
EGG PRODUCTION IN BREEDING UTILITY BREEDS OF POUL- 
TRY. Netherlands Jour. Agric. Sci. 3 (2): 135-154, 1955.—A statistical 
investigation was instituted among White Leghorn chickens, to examine 
correlations between some characteristics of egg production and total 
production in the 1st year. This investigation concerned successively a 
random sample from a specific breeding establishment and the entire 
White Leghorn breeding stock of the State Poultry Institute for the 
years 1947-1952. Productivity as a whole was influenced not only by the 
length of the production year, but also by the average length of the 
laying cycle. It was found that selection of the dams for the characteris- 
tics of age at Ist egg, age at last egg, and average length of laying 
cycle (even when the last-mentioned factor was measured only in the 
first 2 months of production) was bound to be considerably more effec- 
tive than selection for egg production. As regards the practical side of 
trapnesting, it follows that, if it is desirous to apply a partial check 
during the first laying year, a daily check throughout some months at 
commencement of production, followed by checking on a limited number 
of days per week throughout the rest of the year, is greatly to be pre- 
ferred to intermittent trapnesting carried on indefinitely. In statistical 
treatment of the data, indications were obtained to the effect that, when 
selective mating is applied a variance analysis is not a reliable method 
to use in the selection work, because such mating has a levelling influ- 
ence on hereditary variance.—F rom ‘auth. swmm. (Biological Abstracts) 


PHYSIOLOGY 


BASTIAN, J. W., and M. X. ZARROW, (Dept. Biol. Sci.. Purdue U., 
Lafayette, Indiana.) 

A NEW HYPOTHESIS FOR THE ASYNCHRONOUS, OVULA- 
TORY CYCLE OF THE DOMESTIC HEN (GALLUS DOMESTICUS). 
Poultry Sci. 34(4): 776-788. Illus. 1955.—Additional evidence is reported 
for a neurogenic factor in the ovulatory cycle of the domestic hen and a 
new hypothesis is presented to explain the time relationship of this 
asynchronous ovulatory cycle. Periods of light regulate the activity 
rhythm of the bird and these 2 factors restrict ovulation to a definite 
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part of the 24 hour period. Evidence indicates that the central nervous 
pm is involved and tended to show threshold differences in the ovul- 
ability of the follicle—hence its maturation. The asynchronous nature of 
the ovulatory cycle of the domestic hen appears due to the fact that it 
is composed of 2 separate and independent cycles. These are (1) the 24 
hour, day-night rhythm and (2) the maturation of the ovarian follicle. 
A mechanical model is set up to describe the ovulatory cycle of the hen 
based on these 2 rhythms.—M. X. Zarrow. (Biological Abstracts) 


BEN ADAM, ZYI and E. YITZHAKI, (Israel, Ministry of Agriculture, 
Poultry Div.) 

INCREASE IN WEIGHT AND FEED CONVERSION AS AF- 
FECTED BY DIFFERENT FEMALE HORMONES. Published by 
“Meschek Ofot” (Hebrew) May 1956.—The effect of four different 
types of female hormones was investigated with groups of 60 birds from 
a New Hampshire x Leghorn cross. The hormonisation was carried out 
at the age of 8 weeks on both sexes, and the results at 12 weeks of age 
are reported. The increase in weight was greater in all hormonized birds 
than in the control group, but the increase in weight of the group 
hormonized with 12 mg of Stilboestrol was not significant. The groups 
which received either a combination of Stilboestrol and Hexoestrol or 
Hexoestrol alone had during the period of from 8 to 12 weeks an in- 
crease in weight above the increase of the control group between 15 and 
17.8%. The combination of Stilboestrol and Hexoestrol or Hexoestrol 
alone gave a pronounced increase also in the weight of the females. 
Those hormones also improves the feed conversion from 1:3.2 in the 
control group to 1:3 and 1:2.9. 


DUBISKI, J. and A. CZYZ 

THE INFLUENCE OF LIGHT ON THE FEEDING ACTIVITY 
OF HENS. [WPLYW WARUNKOW OSWIETLENIA NA AKTYW- 
NOSC POKARMOWA KUR.] Roezniki Nauk Rolniczych, Tom 70-B-1: 
31:47, 1955.—The first part of the experiment included observations 
regarding two hens which were alternately kept under different condi- 
tions of lighting. By means of an autographic apparatus the time of the 
beginning and the end of food consumption as well as its intensity dur- 
ing natural or artificial daylight were registered. Under natural light 
conditions in winter the diurnal —— of the feeding activity of hens is 
shorter than light-day while the hens take food for the first time almost 
at the moment of sunrise, in the afternoon the interruption in consump- 
tion is observed much earlier than the sunset. When the day is arti- 
ficially lengthened by the illumination of the quarters in the morning 
hours, the hens adapt themselves to the new conditions of light and take 
food immediately after the turning on of the light. The prolongation of 
day-light in the afternoon has almost no stimulating influence upon the 
activity of the hens, with the exception of delaying perching. 

In the second experiment with the two groups of hens, which were 
kept in small farm rearing conditions the influence of some practical 
systems of artificial lengthening of the day upon the feeding activity of 
the hens was studied. The introduction of extra lighting as a rule led to 
an increased food consumption of about 4.3 to 18.6% depending on the 
day prolongation system. A single lighting of the poultry house for one 
and a half hour every evening proved to be most advantageous, as it 
stimulated extra consumption. According to observations from the first 
experiment it was noticed that the moment of turning on the light con- 
stitutes an especially strong stimulus which in this system of extra 
illumination affects the poultry twice daily: in the morning—at natural 
day break and the evening, when the hens are perching—by means of 
turning on the artificial light. 

In applying extra a in the poultry house it is necessary to 
take into account increased food consumption of at least 10-12%.— 
(Authors) 


EATON, R. CARSON (U. Connecticut, Storrs), and GEOFFREY 
THE EFFECT OF DIETHYLSTILBESTROL IMPLANTATION 
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IN THE IMMATURE COCKEREL ON REPRODUCTIVE PERFORM- 
ANCE AT MUTURITY. Poultry Sci. 34(4): 861-867. 1955.—Cockerels, 
10 or 11 weeks of age, were implanted with diethylstilbesterol in either 
pellet or paste carrier. Effects of this implantation on fertility, semen 
volume, and testis size at 32 weeks of age were studied. Subcutaneous 
implantation of a paste-like substance containing 15 mg of diethyl- 
stilbestrol has little effect on these reproductive characters at maturity. 
Subcutaneous implantation of a pellet containing 12 mg of the same 
hormone lengthened the time necessary for males to reach maximum 
fertility in individual pen matings. After reaching maximum fertility, 
these pill-treated males were slightly less fertile than the control group. 
The most noticeable effect of this treatment was the marked reduction 
in the volume of semen. This reduction was of a greater magnitude than 
the reduction in fertility. Testis size was not affected—J. R. Carson. 
(Biological Abstracts) 


HAFEZ, E, S. E., and G A. R. KAMAR. (Cairo U. Fac. Agric., Giza, 
Egypt.) 

SEASONAL VARIATION IN THE FERTILITY, MORTALITY 
AND HATCHABILITY OF FAYOMI EGGS IN THE SUBTROPICS. 
Poultry Sci. 34(3): 524-530. 1955.—Eggs laid in 2 years by Fayomi hens 
were incubated throughout 12 months. The incubated eggs were ex- 
amined at 7, 14 and 21 days of incubation to determine fertility, differ- 
ent stages of mortality and different types of hatchability (pipped, 
partially emerged or hatched). Minimum (min.) fertility percentage 
was reported in August while the maximum (max.) was in April. Aver- 
age season fertility during spring, summer, autumn and winter was 
87%, 72%, 80% and 91%, respectively. Percentage of mortality at the 
lst test reached a min. during December and a max. during August. 
Percentage of embryos which died in shell as well as percentage of total 
mortality was low during September and high during June. The per- 
centage of pipped, emerged or hatched chicks were low during June 
while the highest was during March, April or September. Percentage of 
hatchability was at its min. during June and max. during July and 
December. Atmospheric temperature had more effect than humidity in 
respect of fertility. Hatchability was affected by relative humidity 
independently of atmospheric temperature. The practical application of 
this problem was discussed. A modified hatching season extending from 
August to December is recommended in relation to egg quality and male 
fertility in Egypt.—Saad Hafez. (Biological Abstracts) 


KOSIN, I. L., and M. S. MITCHELL, (State Coll. Washington, D. C.) 
AMBIENT TEMPERATURE AS A FACTOR IN TURKEY RE- 
PRODUCTION. II. THE EFFECT OF ARTIFICIALLY LOWERED 
AIR TEMPERATURE ON THE BREEDING ACTIVITY OF MALES 
IN LATE SPRING AND IN SUMMER. Poultry Sci. 34(3): 499-505. 
1955.—The “cooling” treatment of the Broad Breasted Bronze males in 
the months of May, June and July at least temporarily halted the sea- 
sonal downward trend in fertility. Treatment consisted of removing the 
males from their respective outdoor pens at 9 a.m. daily and leaving 
them until 4 p.m. in a completely enclosed pen in which temperature 
was maintained at 65°F. While in the “cooling” pen the birds received 
artificial light of 5 foot candle power intensity. Adequate controls were 
maintained. When the ambient temperature was above 30°F, the inten- 
sity of solar radiation, measured by the temperature on top of bird’s 
back feathers, appeared to be the major factor responsible for raising 
the body temperature of birds exposed to such environment. Males sub- 
jected to controlled temperature environment daily between 9 a.m. and 
4 p.m. from May to July maintained a lower body temperature than did 
the males kept in outdoor pens.—/. L. Kosin. (Biological Abstracts) 


LAYNE, D. S., and R. H. COMMON. 

SOME EFFECTS OF TESTOSTERONE PROPIONATE ON THE 
IMMATURE PULLET. Canadian Jour. Biochem. and Physiol. 33(4): 
517-522. 1955.—Sexually immature pullets were treated for 10 days 
with testosterone propionate (TP) in doses of hormone ranging from 0.25 
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to 5.0 mg/day. TP increased live weight gains, the effect being signifi- 
cant, for the highest dosage; TP also increased oviduct weight. TP did not 
significantly affect net liver weight or the liver weight/kg live weight. 
Liver deoxyribonucleic acid phosphorus (DNAP)/kg live weight was not 
affected by lower dosage levels, but was slightly and significantly in- 
creased by higher dosage levels. Liver pentose nucleic acid phosphorus 
(RNAP) was affected in the same way as liver DNAP; and hence TP 
had no effect on the ratio RNAP/DNAP in the liver. TP depressed 
kidney weight, thus confirming previous observations. TP also depressed 
kidney DNAP and increased kidney RNAP, thereby increasing the 
ratio RNAP/DNAP in kidney to a marked extent. Spleen weight was 
not depressed significantly.—Auth. abst. (Biological Abstracts) 


LEE, CHEN-CHUN, and L. F. WOLTERINK. (Michigan State Coll., East 
Lansing.) 

METABOLISM OF COBALT 60 IN CHICKENS. Poultry Sci. 34 
(4): 764-776. Illus. 1955.—One caecum, both caeca and/or large intes- 
tine were tied off from the smali intestine in the chicken through an 
abdominal incision. Twenty «g of Co®, as Co®°SO./kg body weight was 
injected intravenously or directly into the gizzard. It is both readily 
absorbed from the intestinal tract and “secreted” into the intestinal 
tract through its wall. Twenty-four hours after administration, 6% of the 
injected dose may be recovered from the smal] intestine, 5% from both 
caeca, 1% from the large intestine and 5% from the extracellular fluid. 
During this period, if the Co®* is injected intravenously, at least 13% 
of the injected dose is eliminated in the feces and a large fraction of the 
remaining 70% is excreted in the urine emptied into the cloaca. If the 
Co*®® is injected into the gizzard, at least 51% appears in the feces and 
a fraction of the remaining 32% appears in the urine by the end of 24 
hours. Most of Co*® found in the caecum enters from the gut. However, 
under certain experimental conditions, Co*®® passes into the caecum 


through the wall in large amounts. Co® is greatly concentrated in the 
caecal contents, in the caecal wall, and in the small and large intestines 
regardless of the route of administration. In these loctions, it is present 
in some non-diffusible form or forms. A very small amount of Co®® is 
found in the bladder bile.—C. C. Lee. (Biological Abstracts) 


LIEBSCHER, W. 

BEITRAG ZUM PROBLEM DER WIRKUNGSWEISE DER 
ANTIBIOTICA. Die Bodenkultur 9: 1-16, 1956.—-Conclusions in regard 
to the possible mechanisms of the feeding of antibiotics to agriculturally 
useful animals. 

From the research presented one can conclude that by feeding of 
antibiotics (1) a degeneration of B. coli and its great migration in the 
duodenum with all its known detrimental results is prevented; (2) a 
selective influence of the intestinal flora in the sense of a’ stimulation of 
B. coli follows, whose metabolic performances work out for the gain and 
benefit of the host through synthesis of essential nutrients and hor- 
mones as well as antibiotic substances and through restriction of use of 
nutrients and hormones of the entire intestinal flora; (3) all of the 
various and many effects come about not directly but in total by the 
suppression of B. coli in the duodenum and its promotion in the lower 
sections of the intestine. 


LORENZ, F. W., N. E. WILSON, and V. 8S. ASMUNDSON., (U. California, 


Davis.) 

RELATION OF FREQUENCY OF COLLECTION TO AMOUNT 
OF SEMEN OBTAINED FROM TURKEY MALES. Poultry Sci. 
34(3): 634-639. 1955.—The average volume of semen obtained per col- 
lection was not altered by increasing frequency of collection from once 
to 2 or 3 times/week. When collections were made daily the volume/ 
sample decreased gradually but became stabilized after the 5th or 6th 
day. Frequency of collection had no oa effect on semen con- 
centration. —F. W. Lorenz. (Biological Abstracts) 
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MALY, F., M. MALOWA, and F. FILUSOWA., (Instytut Zootechniki, Kra- 
kow.) 

FEED CONSUMPTION IN THE RAISING OF SUSSEX BRED 
CHICKS UP TO THE AGE OF 6 MONTHS. [ZUZYCIE PASZ PRZY 
WYCHOWIE KURCZAT RASY SUSSEX DO 6 MIESIECY ZYCIA.] 
Roezniki Nauk Rolniczych, Tom 70-B-2: 181-196, 1955.—The purpose of 
the observations was to determine the actual consumption of feed in 
raising Sussex breed chicks of both sexes up to the age of 26 weeks. The 
study should be carried out in actual conditions of raising chicks as- 
suming the attainment of such a degree of development as is in accord- 
ance with accepted norms. 

The raising of chicks was conducted in unfavorable conditions due 
to negative weather and as a necessity limited and unshaded runouts 
were introduced. 

Notwithstanding the above, the weight development of the chicks 
was satisfactory. The average weight of chicks at the age of 26 weeks 
reached 2038.6 grams, i.e., 10.2% above the fixed norm (1800 grams). 
Maturity of the chicks (according to rules for qualifying poultry) was 
also proper as 55% was at an age of 181-230 days at the moment of 
laying the first egg. The average weight of 6 month old roosters was 
2687.2 grams (at a required optimum of 2.7 to 3.3 kg) and can be ac- 
cepted as normal. The results obtained should be attributed to the addi- 
tion of supplementary protein feeds which were used in an effort to 
equalize the negative results of the unfavorable conditions of raising. 

The total nutritional value of the feed exceeds the norms planned 
by around 12% (for females) and 31% (for males) as concerns protein 
and 9% (for females) and 22% (for males) in the amounts of oat units 
consumed. 

Thus it was found that utilization of feed in relation to digestive 
protein was 12.6% lower in the case of hens, while in relation to oat 
units it was better by 10.5%. In the case of roosters, notwithstanding 
the addition of feed exceeding the value of feed given to hens by 25-50% 
(the norm in this respect is 10 to 12%), utilization of digestive protein 
during the period 12 to 26 weeks was only 8% better and the utiization 
of oat units 14.9% as compared with hens. 

In spite of the lower utilization of feed due to unfavorable condi- 
tions of breeding, the total financial outlay for feed, or in other words 
the total cost of production, fell within the value limit of the material 
raised. (Authors) 


MARCH, B., and J. BIELY. (Univ. Brit. Columbia, Vancouver.) 

FAT STUDIES IN POULTRY. 4. THE EFFECT OF TRITON 
WR-1339 ON TISSUE LIPID LEVELS IN COCKERELS. Poultry Sci. 
34(2): 293-295. 1955.—Triton WR-i339 was injected subcutaneously into 
6-week-old New Hampshire cockerels. The effects on the amunot of fat 
present in the blood, muscle, liver and abdominal fat depots were 
studied. A single injection produced temporary lipemia, repeated in- 
jections maintained an elevated blood level. Liver fat was increased; 
tibial muscle fat and abdominal depot fat were decreased.—J. Biely. 
(Biological Abstracts) 


O’NEIL, J. B. (U. Saskatchewan, Saskatoon, Canada.) 

PERCENTAGE SIZE OF CHICK HATCHING AND ITS RELA- 
TIONSHIP TO GROWTH AND MORTALITY. Poultry Sci. 34(4): 
761-764. 1955.—The size of chick at hatching expressed as a per cent of 
the setting weight of the egg was studied to determine its relationship 
to growth and mortality. Those chicks which represented a smaller per 
cent of the setting weight of the egg had a heavier and earlier mortality 
than those representing a higher per cent. Female chicks utilize a 
smaller per cent of the egg material. No differences were found in body 
weight, efficiency of feed utilization or variation in body weight at 6 
weeks of age—J. B. O'Neil. (Biolgoical Abstracts) 


OPICHAL, M. (Research Institut for Animal Nutrition, Brno, Czecho- 
slovakia.) 

PUSOBENI PROKAIN PENICILINU, ZBF A STILBESTROLU 

NA RUST KURAT KRMENYCH KRMNOU DAVKOU DEFICIENT- 
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NI NA ZIVOCISNOU BILKOVINU. [EFFECT OF PROKAIN PENI- 
CILLIN, APF AND STILBESTROL ON GROWTH OF CHICKENS, 
FED ON ANIMAL PROTEIN DEFICIENT RATION] (Vedecké prace 
Vyzkumného iustavu krmivarského, 1955, p. 145-166)—The purpose of 
this experiment was to find the effect of APF or procaine penicillin 
and diethylstilbestrol on the growth of chicken fed on animal protein 
deficient ration. A common commercial protein mixture for chickens in 
which the animal protein compounds were substituted by extracted soya- 
bean meal was used. The chickens of White Leghorn breed were placed 
in perfectly cleaned cages on wire screen. The cages were situated in a 
heated and perfectly ventilated room, where birds had not been kept 
before. APF was incorporated in ration at the level of 0,6% (1 kg and 
the procaine penicillin in amount of 10 mg) 1 kg of the diet. 

The results can be summarized as follows: 

1. The APF and/or procaine penicillin failed to produce an increase 
in the rate of growth of chickens up to six weeks of age. 

2. The inclusion of both these preparations improved the growth of 
chickens during the period from seven to fourteen weeks of age. The 
weights of the treated pullets were increased by 9,8-36,5% at the age 
of fourteen weeks. In cockerels the weight increase amounted 9,4-20,5%. 
The increase in weight from seven to fourteen weeks amounted 15,5- 
48,8% with pullets and 13,5-22,8% with cockerels resp. The differences 
were significant (P<0,05 and P<0,01 resp.). 

No significant differences in growth-promoting effect between 
the procaine penicillin and the APF supplement were detected. 

4. The favourable influence of the APF and procaine penicillin 
during the second stage of the experiment may be ascribed to conditions 
which influence the ability of birds to utilize the addition of the both 
promoters to favour the growth rate. By the digestible disturbances, in 
consequence of which the food consumption decreases, neither APF nor 
procaine penicillin are able to manifest their beneficial influences on 
growth rate. 

5. Neither the APF nor penicillin prevented or reduced the invasion 
of coccidiosis or its consequences. 

6. The application of diethylstilbestrol in the seventh group (with 
addition of APF and penicillin) at the age of seven weeks (the weights 
of pellets were 8,5-13,0 mg per bird) manifested itself in a further 
increase of weight with cockerels up to fourteenth week of age. This 
increase in weight which was highly significant (P<0,01) amounted 
+245,3 g against the control group and.+109,0 to +170,2 g against the 
experimental groups (2-6). Tnese results support our theory about the 
comulative influences of procaine penicillin (APF resp.) and the die- 
thylstilbestro] due to their growth stimulating effects in biological dif- 
ferent levels. 

With pullets the extra increase in weight due to stilbestrol was not 
recorded. It is not quite clear whether the influence of the diethylstil- 
boestrol is not in this case in biological connection with the female sex 
in the pellets were not still to high. 

7. Stilbestrol improved also the weight of viscera (P<0,01), weight 
of intestines, without content (P<0,05), weight of adrenal glands 
(P<0,01) and depressed the weight of testicles (P<0,01) and the comb 
(P<0,01). The percentage of dry matter of the liver was increased 
(P<0,05) due to the APF+penicillin. (V. Orel) 


OREL, V. and F. MUSIL. (Research Institut for Milk and Eggs, Prague, 
Czechoslovakia.) 

VYBER PLODNYCH VAJEC PODLE ZNATELNOSTI DISKU 
PRI PROSVETLENI PO 20 HODINACH INKUBACE. [THE DE- 
TECTION OF THE FERTILITY IN EGGS AT CANDLING AFTER 
20 HOURS OF INCUBATION.] (Sbornik ceskoslovenské akademie 
zemedelskych ved, XXIX, 2: 127-146, 1956)—The detection of the fer- 
tility of eggs by candling after 20 hours of incubation. Correlation 
coefficients between egg qualities and egg grading according to the 
visibility of the disc by candling are determined. Positive correlation 
coefficients at a high level of significance are determined for the width 
r = +0,184 and the structure of dise r = +0,183, for the colour of the 
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yolk r = +0,162. Near to the significance level was also the correlation 
coefficient for the thickness of the shell r = +0,096. No relation for 
the albumen quality was determined. 

The accuracy of the fertility determination depended upon the 
hatchability of eggs. At a higher hatchability the fertility was deter- 
mined with a greater accuracy. At an accuracy of more than 90% 
determination of fertility in wrong determined eggs prevailed the eggs 
with normal developed discs, but in their abnormal position, thus eggs 
with excentric discs near chalazie and depressed discs below the surface 
of the yolk membrane. The wrong determination was also influenced by 
dark spots on the yolk. 

The relative number of eggs determined as infertile changed. In 
our experiments we determined 8,3-34% of these eggs. On the contrary 
changed the number of eggs with the best visibility of the disc. The 
eggs with a higher total hatchability had in selected eggs the increase 
of the hatchability by 3,9% and with the total low hatchability by 
19,6%. The higher hatchability in selected eggs was to some degree 
relative, because the number of selected eggs was higher at the higher 
total hatchability. The eggs determined as infertile hatched up to 71,6%. 
These eggs at candling were determined as infertile, because the develop- 
ment of the disc was at a low stage so that they could not be detected. 

We do not recommend this method for the detecting the fertility of 
eggs in the hatchery management, because there are egg with different 
biological quality and different number of fertile eggs may be deter- 
mined as infertile. The practice of the selection of eggs at candling is 
very tiring and requires much of the work time. (V. Orel) 


PINO, JOHN A, (Rutgers U., New Brunswick, N. J.) 

FORCE MOLTING (INTERRUPTION OF EGG LAYING) IN 
WHITE LEGHORN HENS BY THE USE OF ENHEPTIN (2-AMINO, 
5-NITROTHIAZOLE). Poultry Sci. 34(3): 540-543. 1955.—Enheptin 
(2-amino, 5-nitrothiazole), a drug which causes sexual inhibition in the 
domestic chicken, was tested for possible use in force molting hens. At 
a dietary level of 0.1% for 1 week followed by 0.05% for 1 week, molting 
was induced in all treated individuals. Reproductive performance fol- 
lowing the molt was superior to non-treated individuals—J. A. Pino. 
(Biological Abstracts) 


RAMSEY, W. N. M. and E. A. CAMPBELL. (U. Edinburgh.) 
IRON METABOLISM IN THE LAYING HEN. Biochem. Jour. 
58(2): 318-317. 1954.—Determinations of egg and plasma Fe over a 
whole season in 15 birds showed a great elevation of plasma Fe just 
before laying commenced. The high level persisted during the period of 
regular laying, and there was a high correlation (r = 0.717, P<0.001) 
between mean plasma Fe and mean egg Fe. Total blood Fe determina- 
tions over the same period suggested that in many hens the onset of 
laying is preceded by a fall in blood hemoglobin. The lower level persists 
during the period of regular laying. Determinations of total and non- 
hem Fe in liver, spleen and kidney over the short period during which 
hens were coming into lay suggested that there may perhaps be a slight 
decrease in non-hem Fe in the liver at this time, but that the quantity 
involved is small compared to that utilized for the eggs in the same 
riod. It is concluded that the demand for Fe for the eggs must be met 
a an increase in the efficiency of Fe absorption.—Auth. summ. (Biolog- 
ical Abstracts) 


SAEKI, YUICHI, and YUICHI TANBE. (Natl. Inst. Agric. Sci., Chiba-shi, 
Japan.) 

CHANGES IN PROLACTIN CONTENT OF FOWL PITUITARY 
DURING BROODY PERIOD AND SOME EXPERIMENTS ON THE 
INDUCTION OF BROODINESS. Poultry Sci. 34(4): 909-919. 1955.— 
The present work was undertaken for further quantitative determina- 
tion of prolactin content of fowl pituitaries during the broody period, 
comparing one crop-sac injected with a prolactin control solution with 
the other crop-sac injected with pituitary suspension. Some experiments 
on the induction of broodiness were also performed. Prolactin potency 
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of the pituitary rose remarkably after the hen showed nesting behavior, 
and was maintained as long as her nesting lasted (including nesting 
beyond normal length). Its content began to drop when the hen hatched 
her eggs and shifted to raising the young. Non-laying hens in annual 
molting, who had been broody compel times, were made to express full 
broodiness, (i.e., clucking and nesting) by the injection of prolactin and 
by the application of physical and psychological stimuli: temperature 
80°F, darkness, and the presence of eggs in the small coop, but neither 
the injection of prolactin in the usual coop with trapnests nor the 
application of physical and psychological stimuli alone was effective 
on the induction of nesting behavior in the non-laying fowl. It appears 
that the broody instinct of fowl consists of 2 phases, incubation of eggs 
and raising the young, and the former may be under the control of 
prolactin.—Y. Saiki. (Biological Abstracts) 


SHAFFNER, C. S. (Poultry Dept., U. Maryland, College Park.) 
PROGESTERONE INDUCED MOLT. Poultry Sci. 34(4): 840-842. 
1955.—Comparable groups of normal New Hampshire hens, in their 
first year of egg production were treated with progesterone and the 
birds began a severe molt within 10 days-2 weeks. Number of primary 
feathers lost per wing varied from 3 to 5, depending upon the dosage 
of progesterone and thyroid activity. By 8 weeks following treatment, 
most of the birds had resumed production. Neither egg weight nor body 
— a affected by the treatments.—C. S. Shaffner. (Biological 
tracts) 


SMYTH, J. ROBERT Jr., and JOHN H. VONDELL. (U. Massachusetts, 
Amherst.) 
THE EFFECTS OF DIETHYLSTILBESTROL ADMINISTERED 
IN A PASTE CARRIER TO TURKEY FRYERS. Poultry Sei. 34(4): 
963-967. 1955.—Trials (2) were conducted to evaluate the use of sub- 
cutaneously injected diethylstilbestrol suspended in a paste carrier for 
turkey fryer production. The 1st trial involved 120 Jersey Buff toms and 
the 2d 60 White Holland toms. Trials began when the turkeys were 8 
weeks of age, and terminated 4 weeks later. In the trial involving the 
Jersey Buff fryers, 2 high efficiency rations, a 20.6% protein growing 
ration and a 16.9% finishing ration, were also compared. In both turkey 
varieties studied, the birds injected with 10 mg of the diethylstilbestro! 
aste weighed more than the nontreated controls at 12 weeks of age. 
These weight gains were statistically significant (P<.01). Highly sig- 
nificant growth rate differences (P<.01 were evident at 1 and 2 week 
intervals after treatment, but the weight gain differences per week 
showed a progressive reduction during the second two weeks of the test. 
No significant feed efficiency differences were found between the die- 
thylstilbestrol injected turkeys and the nontreated birds. Jersey Buff 
tom fryers that received the estrogen treatment and were fed the grow- 
ing ration gained more weight and showed equal fat finish when com- 
pared with birds treated identically but fed the finishing ration.— 
Authors. (Biological Abstracts) 


STOTTS, C. E., and M. IL. DARROW. (Swift and Co., Chicago.) 

APPLICATION OF ARTIFICIAL INSEMINATION IN TURKEY 
BREEDER FLOCKS. Poultry Sci. 34(3): 508-518. 1955.—Studies were 
conducted over a 3-year period using approximately 32,000 hens to 
determine the value of artificial insemination in improving fertility in 
Broad Breasted Bronze turkeys. Results indicate that early season fer- 
tility levels of 90% can be obtained with artificial insemination when 
used as a supplement to natural mating. During the last half of the 
producing season, maximum fertility was approximately 85% indicating 
a seasonal decline with artificial insemination of 5%. A slight decrease 
in hatch of fertile eggs was observed following the use of artificial 
insemination. Importance of health in obtaining maximum results is 
discussed.—Auth. summ. (Biological Abstracts) 


STURKIE, PAUL D., (Rutgers U., New Brusewick, New Jersey.) 
ABSORPTION OF EGG YOLK IN BODY CAVITY OF THE 
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HEN. Poultry Sci. 34(3): 736-737. 1955.—Laparotomies were performed 
on hens that appeared to be laying, but which were not. In most birds, 
the ovaries and oviducts appeared normal and there were no ova in the 
body cavity, suggesting that such ova were resorbed. Egg yolks were 
introduced into the body cavities of such birds and also normal hens, 
and the incisions were closed. Twenty-four hours later the birds were 
autopsied and inspected for the presence or absence of yolk. No trace of 
egg yolk was found in most of the birds, indicating that it was absorbed. 
—P. D. Sturkie. (Biological Abstracts) 


SYKES, A. H. (Poultry Res. Centre, Edinburgh 9.) 

FURTHER OBSERVATIONS ON REFLEX BEARING-DOWN 
IN THE FOWL. Jour Physiol. 128(2): 249-257. Illus. 1955.—Distension 
of the hen’s vagina and cloaca evokes bearing-down contractions of the 
skeletal muscles and erection of the feathers surrounding the vent. 
Abolition of the reflex by local anesthesia of the vagina prevents deliv- 
ery of the egg. Abolition of the reflex by thoracic cord section has no 
effect on delivery of the eggs in half the hens; in the remainder, deliv- 
ery is considerably delayed but not prevented. The findings in the hen 
are compared with similar aspects of mammalian parturition.—C. R. 
Houck. (Biological Abstracts) 


TAUSK, M. 

HORMONALE CASTRATIE. [HORMONAL CASTRATION]. 
Tijdschr. Diergeneesk. 80. 3-12. 1955.—Hormonal castration has only 
been successful with reasonable certainty in cocks. The female gonad of 
the hen remains uninfluenced.—F. de Moulin. (Biological Abstracts) 


VILLELA, G. G., and L. P. RIBEIRO. 

HEMOGLOBINS OF A PARASITIC NEMATODE OF THE 
HEN. An. Acad. Brasil Cienc. 27(1): 87-89. Illus. 1955.—It has long 
been known that the perienteric fluid of the female fowl nematode 
Tetrameres confusa Travassos, 1919, is filled with hemoglobin. Tests 
now indicate that this hemoglobin in the worm is quite similar to that 
of the host fowl] but differs in its much greater ability to hold Oz. This 
type of hemoglobin is synthesized in the worm and is used for respira- 
tion in the poorly oxygenated environment of the host tissues where the 
worm lives (lining of the proventriculus). The male worm lives free in 
the lumen of that organ and does not need such aid for its respiratory 
functions.—A. C. Walton. (Biological Abstracts) 


ZNANIECKA G., WODZINOWSKI, J.. KORZENIEWSKA, H. (Institut 
Zootechniki, Pawlowice.) 

COMPARISON OF THE GROWTH, MEAT-YIELD AND EGG- 
PRODUCTION OF FOUR BREEDS OF CHICKENS AND THEIR 
CROSSES. [POROWNANIE WYDAJNOSCI WZROSTOWEJ, RZEZ- 
NEJ I MIESNEJ KUR 4 RAS POPIERANYCH I ICH KRZYZOWEK.|] 
Roczniki Nauk Rolniczych, Tom 70-B-1: 49-67, 1955.—II. Egg-production 
of Polish Greenleg hens, Sussex and their reciprocal crosses. 

During 1951/52 and 1952/53 experiments were conducted at the 
Experimental Station in Pawlowice to determine the egg laying efficien- 
cy of Polish Greenleg hens, Sussex and their reciprocal crosses. 

The crossing resulted in: 

1. Shortening the time of maturing of crosses in comparison to pure 
bred hens. This curtailment was rather great in comparison to Sussex- 
hens, smaller and not always statistically proved in comparison to early 
maturing Polish Greenleg hens, 

2. An increase in the rate of winter laying which in most cases 
was statistically significant. 

3. An increase in the number of eggs laid during winter months; 
the difference was statistically significant in most cases. 

4. An increase of 27-50% in hen-housed average of eggs. 

5. An increase in egg-production measured on a hen-day basis. 

6. An increase in the average number of eggs laid by each hen re- 
maining till the end of the experiment (first year production). This 
increase was in most cases statistically proved. 
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7. An increase in the weight of cross-bred hens as compared to 
lighter breed (Greenlegs). 

8. A decrease in the quantity of protein and food units needed for 
the production of 1 kg of eggs. 

9. There was no apparent influence of crossing on the weight of 
eggs, broodiness or viability of hens. 

The superiority of crosses in respect to egg production, winter 
laying and feed utilization efficiency recommends their use in com- 
mercial flocks. (Authors) 


ZNOJILOVA, VY. (Agrilcultural Experiment and Control Institut, Brno. 
Czechoslovakia.) 

PRISPEVEK K CHARAKTERISTICE VAJEC NASICH HOS- 
PODARSKYCH PLEMEN SLEPIC. [A CONTRIBUTION TO THE 
EGG CHARACTERISTICS OF OUR ECONOMICALLY IMPORTANT 
BREEDS.] (Sbornik ceskoslovenské akademie zemedelskych ved, XXIX, 
2: 147-158, 1956).—The egg properties of our four breeds (White and 
Brown Leghorn, Rhode-Island, White Wyandott) are determined. Total 
5.647 eggs from 960 hens are examined. The average egg weight was 
58,02 g +0,11%. The lowest bt f weight showed Rhode-Islands eggs. 
Most eggs showed a normal egg shape and the average egg shape-index 
was 1,36 +0,07%. The length of egg was influenced by the weight of 
egg whilst the ste width remained unchanged. The average egg length 
was 5,78 cm +0,05% and the average egg width 4,25 cm +0,05%. 

The average amount of egg white was 35,15 g, of egg yolk 17,48 g 
and of egg shell 5,38 g. A considerable breeds differences were deter- 
mined in the composition of eggs. The Leghorns layed eggs with the 
lowest amount of yolk and greatest amount of egg white. Breeds dif- 
ferences were determined in the albumen quality and eggs from Leg- 
horns showed to have the greatest amount of the thick white. A positive 
relation between the amount of total egg white and albumen quality 
was determined. (V. Orel) 


NUTRITION 


ACKERSON, C, W., and F. E. MUSSEHL. (U. Nebraska, Lincoln.) 

TOXICITY OF TREATED SEED CORN IN RATIONS FOR 
CHICKS. Poultry Sci. 34(3): 728-729. 1955.—-Two protectants used in 
a seed corn were added to rations for growing chicks to note 
their effects in a test period of 28 days. One of these, commonly called 
Orthocide, showed a slight early tendency towards slower growth but the 
2 lots made equal gains at 28 days. On the Arasan fed lot a depression 
of the growth rate was evident from the beginning which persisted until 
the protectant was withdrawn after 28 days. Subsequently the chicks 
gained at a satisfactory rate—Auth. summ. and conel. (Biological Ab- 


stracts) 


ALMQUIST, H. J., and J, B. MERRITT. (The Grange Company, Modesto, 
California.) 

THE EFFECTS OF A DETERGENT IN THE DIET OF RANGE 
TURKEYS. Poultry Sci. 34(3): 740-741. 1955.—A detergent, sodium 
alkyl-aryl-sulfonate, was fed in the mash portion of a free-choice mash 
and whole grain diet for Broad Breasted Bronze turkeys in range pens. 
Weight gains were improved slightly in 3 of 4 comparisons. Feed con- 
version was improved in each of 4 comparisons. Effect of the detergent 
became most noticeable when birds were eating relatively large amounts 
of whole grain. The wie may be of value in expediting digestion 
of whole grains.—H. J. Almquist. (Biological Abstracts) 


ANONYMOUS. 

MISSISSIPPI TESTS COMPARE PROTEIN LEVELS IN 
BROILER FINISHING RATIONS. Feedstuffs 27(28): 16, 65. 1955.— 
Work at the Mississippi Experiment Station reported by West, Hill 
and Dreesen indicated that the protein level in broiler finishing rations 
should contain 17 to 19% protein but preferably 18%. Levels of protein 
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from 15 to 20% were tested during the 6-8 week finishing period on 
broilers.—H. L. Wilcke. (Biological Abstracts) 


ARSCOTT, G. H. (Oregon State Coll., Corvallis) M. S. SHORB, and U. 
BOGGS. (U. Maryland, College Park.) 

EFFECT OF VITAMIN Bs AND ANTIMETABOLITES OF 
VITAMIN Bu ON CHICK HATCHABILITY. Poultry Sci. 34(4): 986- 
988. 1955.—1, 2-dichloro-4, 5-diaminobenzene and 2, 5-dimethylbenzimi- 
dazole exhibited an inhibitory effect on hatchability of chicks when 
injected into the albumin before incubation, at 50-500 ug/egg. The inhi- 
bition was noted in By» deficient eggs as well as in eggs from dams fed 
a diet containing 1 vg of vitamin B.:/lb—M. S. Shorb. (Biological Ab- 


stracts) 


ARSCOTT, G. H., and G. F. COMBS. (U. Maryland, College Park.) 

UNIDENTIFIED GROWTH FACTORS REQUIRED BY CHICKS 
AND POULTS. 4. EXPERIMENTAL VARIABLES WHICH INFLU- 
ENCE THE DIETARY REQUIREMENTS OF CHICKS FOR THESE 
FACTORS. Poultry Sci. 34(4): 843-850. 1955.—Using chick growth as 
a criteria of measurement, the effects of iodinated casein, different 
carbohydrate sources, different levels of vitamins, multiple deficiency 
states and sex were studied as variables in unidentified factor assays. 
Inclusion of 0.03% iodinated casein in the diet increased sensitivity of 
the experimental assay for an unidentified growth factor or factors 
contained in a dried whey product and a liver product, fed alone or in 
combination. When sucrose was used as the carbohydrate source signi- 
ficantly greater responses to unidentified factor supplementation were 
obtained than when cerelose was used. Presence of high levels of vita- 
mins in the diet appeared to spare partially the chick’s dietary require- 
ment for the unidentified factor contained in condensed fish solubles, 
although the levels tested had no consistent effect. Multiple deficiencies 
of unidentified factors were encountered which, under certain experi- 
mental conditions, may influence the chick’s response to these factors. 
Condensed fish solubles appear to contain two factors, one of which was 
present in liver fraction 2 and the other in dehydrated alfalfa meal. 
Under certain conditions, female chicks responded to a greater extent 
than did males to the addition of liver products or fish solubles.—G. F. 
Combs. (Biological Abstracts) 


ARCOTT, G. H., L. E. JOHNSON, and J. E. PARKER. (Oregon State Coll., 
Corvallis.) 

THE USE OF BARLEY IN HIGH-EFFICIENCY BROILER 
RATIONS. 1. THE INFLUENCE OF METHIONINE, GRIT AND 
STABILIZED ANIMAL FAT ON EFFICIENCY OF UTILIZATION. 
Poultry Sci. 34(3): 655-662. 1955.—A total of 608 battery raised, da 
old New Hampshire chicks were employed in 2 experiments to stu 
means for improving the utilization of barley in broiler rations. Birds 
were kept on these rations to market age. Evidence was obtained which 
showed that 13-15.25% barley (25% of grain component of the ration) 
in the ration exerted no adverse effect on growth or increased feed 
consumption of chicks. Growth depression and increased feed consump- 
tion were observed when rations contained 30.5 and 52% barley (50 and 
100% of grain component). As the barley content of the ration increased 
body pigmentation decreased. Addition of 0.05% DL-menthionine; with 
or without granite grit, to rations containing 0, 25 and 50% barley as 
the grain component exerted no improvement on utilization of barley. 
Addition of 4 or 8% stabilized prime tallow to rations containing 13 
and 26% barley (25 and 50% of grain component) markedly improved 
feed efficiency to the extent that the barley-fat rations compared favor- 
ably to the high-energy corn rations containing no added fat. While 
growth was not affected feed efficiency of chicks fed rations containing 
52% barley with 4 or 8% fat was not comparable to chicks fed rations 
containing lower levels of barley. Addition of 4 or 8% fat to the high- 
energy corn ration brought about a slight but non-significant improve- 
ment in feed conversion and exerted no beneficial effect on growth. For 
the corn ration containing 8% fat a “poor feathering” condition was 
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observed which was not opgeeane for any of the other treatments.— 
G. H. Arscott. (Biological Abstracts) 


ATKINSON, R. L., T. M. FERGUSON, J. H. QUINSENBERRY, and J. R. 
COUCH. (Texas A. and M. Coll. System, College Station.) 
DEHYDRATED ALFALFA MEAL, CONDENSED FISH SOLU- 
BLES, DISTILLERS DRIED SOLUBLES AND DRIED WHEY AS 
SUPPLEMENTS TO ALL-VEGETABLE PROTEIN TURKEY LAY- 
ING DIET. Poultry Sci. 34(3): 730-735. 1955.—Hatchability of eggs 
from Broad Breasted Bronze turkey hens was not increased by addition 
of unidentified factor sources to an all-vegetable protein diet during the 
first 11 weeks of a 17-week study. Hatchability of eggs from hens fed 
the all-vegetable diet unsupplemented decreased from 83.7% at the end 
11 weeks to 31% at the end of the 17th week. Addition of alfalfa to the 
diet resulted in a hatchability of 54.3% during this period. Dried whey, 
condensed fish solubles and distillers dried solubles were each fed singly 
and in combination with dehydrated alfalfa meal. Addition of condensed 
fish solubles to a diet containing dehydrated alfalfa meal maintained 
hatchability at levels ranging from 64.5 to 81.0% from the 12th through 
the 17th week. Addition of distillers dried solubles to the alfalfa diet 
produced an increase in hatchability of 9.7% during the 12th through 
the 17th week. This might indicate that the distillers dried solubles con- 
tained the “fish factor’ although to a lesser extent than did the con- 
densed fish solubles. Dried whey did not have any appreciable effect on 
the hatchability of fertile eggs in this study from the 12th week through 
the 17th week. Alfalfa and condensed fish solubles were found to be 
sources of unidentified factors required for the maintenance of 
ertility and hatchability of eggs from Broad Breasted Bronze turkey 
hens maintained for a period longer than 11 weeks.—Auth. summ. (Bio- 
logical Abstracts) 


ATKINSON, R. L., T. M. FERGUSON, and J. R. COUCH. (Texas A. and 
M. Coll. System, College Station.) 

FURTHER STUDIES ON UNIDENTIFIED GROWTH FACTOR 
SOURCES FOR BROAD BREASTED BRONZE TURKEY POULTS. 
Poultry Sci. 34(4): 855-861, 1955.—Experiments (3) were carried out 
with Broad Breasted Bronze turkey poults over a period of 2 years. 
Dried whey, whey products, dried brewers yeast and condensed fish 
solubles were shown to contain sources of unidentified growth factors. 
Poults were maintained on litter and fed a practical type diet supple- 
mented with adequate amounts of known nutrients plus antibiotics. 
Growth data were based on weight at 8 weeks. Dried whey and con- 
densed fish solubles supplements were required at the 5% level for 
maximum responses. There was an indication that the growth factor in 
} awe brewers yeast may be the “fish factor.” Two and one-half percent 

lactosed whey produced as great a response as did 5% dried whey. 


Results suggest that the “whey factor” might be associated with the 
protein since increasing the protein apparently increased the quantity 
of the unidentified factor in the product. The necessity of using depleted 
poults as assay animals in testing unidentified factor activity in crude 
sources of unidentified factors is discussed.—T. M. Ferguson. (Biologi- 
cal Abstracts) 


AUSTRIA, I. V., and L. 8S. MARQUEZ. 

PRELIMINARY REPORT ON THE OBSERVATIONS REGARD- 
ING THE USE OF DIFFERENT CHICK STARTER MASH. Philip- 
pine Jour. Animal Indust. 15(1/2): 25-30. Illus. 1954.—Efficient growth 
of chicks was obtained with a commercial chick starter, but mortality 
was less when the starter included antibiotic supplement. Addition of 
antibiotic supplement to the Alabang chick =, mash lowered mor- 
tality and improved efficiency of the feed—W. A. Craft. (Biological 
Abstracts) 


BELL, J. M. (U. Sask., Saskatoon, Sask., Canada 
THE NUTRITIONAL VALUE OF RAPESEED OILMEAL. A 
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REVIEW. Canadian Jour. Agric. Sci. 35(8): 242-251, 1955. —A compre- 
hensive review of rapeseed oilmeal is given under the headings: evidence 
for toxic factor, mode of action of toxic faetor, counteraction of toxic 
factor, nutrient content and current status of rapeseed oilmeal in prac- 
tical livestock and poultry feeding. The bibliography contains 65 ref- 
erences.—Author. (Biological Abstracts) 


CAMP, A, A. H. T. CARTRITE, J. H. QUISENBERRY, and J. R. COUCH. 
(Texas Agric. Expt. Sta., Gonzales.) 

FURTHER INFORMATION CONCERNING UNIDENTIFIED 
CHICK GROWTH FACTORS. Poultry Sci. 24(3): 559-566. 1955.—Data 
were presented which suggest the presence of one or more unidentified 
chick growth factors in dried whey, fermented whey, hydrolyzed whey, 
fish solubles and an antibiotic fermentation residue as the weights of 
the chicks were significantly increased, at the .01 level of probability, 
when these supplements were added alone or in combination. One factor 
seems to be present in dried whey and fermented whey and another 
factor appears to be present in fish solubles and the antibiotic fermenta- 
tion product. Hydrolyzed whey either contains a factor different from 
the factors found in dried whey and fish solubles or increases the energy 
in the diet resulting in a significant increase in growth rate when added 
to a diet containing either fish solubles, dried whey, or fermented whey. 
Evidence for the existence of these different factors is supported by 
the fact that a significant increase in growth is produced by a combina- 
tion of sources of these factors when compared with a source of only 
one of the these factors.—/. R. Couch. (Biological Abstracts) 


CARLSON, C. W., W. KOHLMEYVER, CATHERINE HENDRICK and R. A. 
WILCOX. 1956 

EFFECTS OF ENERGY AND PROTEIN LEVELS AND ANTI- 
BIOTICS ON GROWING TURKEYS. S. Dak. Agr. Exp. Sta. Tech. 
Bul. 17, April 1956.—Relatively high energy diets (850 calories of pro- 
ductive energy per pound) for growing turkeys from 12 to 28 weeks of 
age supported superior rates of growth compared to that of relatively 
low energy diets (675 calories of productive energy per pound). 

Feed efficiency was from 10 to 25 percent better on the high energy 
diets, depending on the season and amount of green forage available. 

A greater degree of fleshing and finish was evident with the high 
energy diets. This was substantiated by the greater breast width meas- 
urements and the greater percent fat to percent water ratio obtained 
by skin analysis. 

Antibiotics showed greater and more consistent advantages with 
low energy diets than with high energy diets under these conditions. 
Under conditions of environmental stress (cold weather) the value of 
antibiotics appeared to be greater. 

Using protein levels of either 16 or 19 percent if mash diets for 
turkeys from 12 to 24 weeks of age had little effect on growth rate. 
However, with pelleted feed that contained 19 percent protein, growth 
was more rapid than had been experienced before. Growth to 24 weeks 
of age was only slightly affected by energy level with either type of 
pelleted feeds but was significantly greater on high energy diets of 26 
weeks of age. The high energy diet (57 percent corn—850 calories per 
pound) promoted cheaper gains than the low energy diet (62 percent 
oats—660 calories per pound) in 1955. 

Diets with a calorie to percent protein ratio of 45:1 from 12 to 20 
weeks of age, then widened to 58:1, produced satisfactory weight gains, 
feed efficiency, fleshing, and finish. 

The diets used had no great effect on dressing percentages except 
that hens fed the low energy diets without chlortetracycline did not 
yield quite as well. Chlortetracycline appeared to enhance carcass yield 
of hens with either low or high energy diets. (Authors) 


CARVER, D. S. (Swift and Co., Res. Lab., Chicago.) E. E. RICE, R. E. 
GRAY, and P. E. MON iE. 


THE UTILIZATION OF FATS OF DIFFERENT MELTING 
POINTS ADDED TO BROILER FEEDS. Poultry Sci. 34(3): 544-546. 
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1955.—Neither hydrogenated tallow (melting point 118°F) nor fatty 
acids from hydrogenated tallow are utili efficiently when fed as 
yey a tm a to broiler feed. Lack of absorption is not due to a failure 
to hydrolyze the hydrogenated fat, since most of it is excreted as a soap. 
Unmodified tallows are well absorbed.—E.E. Rice. (Biological A 
stracts 


GERICKE, A. M., and J. ERASMUS. (Agric. Res. Inst., U. Pretoria, South 
Africa.) 

PROTEIN AND VITAMIN SUPPLEMENTS IN CHICK RA- 
TIONS. World’s Poultry Sci. Jour. 11(2): 189-142. 1955.—In a diet of 
corn, wheat bran, lucerne meal, nut oil meal, dried brewers yeast 
and minerals, the combination of 10% whitefish meal and 4% dried 
buttermilk was superior for chick growth and efficiency to either alone 
or to combinations containing less than 10% fish meal. With less fish 
meal a methionine supplement improved growth. Seven pounds of hoof 
and horn meal with 3 lb. of a molasses fermentation product did not 
satisfactorily replace 7 lb. of fishmeal.—J. B. Christiansen. (Biological 
Abstracts) 


GLEDHILL, R. H., and S. B. SMITH. 

THE EFFECTIVENESS OF DIFFERENT VITAMIN A 
SOURCES FOR POULTRY. Poultry Sci. 34(4): 942-948. 1955.—Ex- 
periments (3) were conducted to determine the effectiveness of various 
sources of vitamin A for poultry. It was found that birds receiving 
vitamin A in a dry carrier made faster gains, had better feed con- 
version, lower mortality and greater liver storage of the vitamin than 
those receiving fish oil or alfalfa. It was also found that pullets re- 
ceiving vitamin A in the dry carrier laid at a greater rate than birds 
receiving fish oil and stored more of the vitamin in their eggs. The 
latter observation was indicated by the fact that chicks from hens 


receiving fish oil died at a faster rate on a vitamin A deficient diet 
than those from hens receiving vitamin A in the dry carrier.—S. B. 
Smith. (Biological Abstracts) 


GRAU, C. R., and M. A. WILLIAMS. (U. California, Davis.) 

FISH MEALS AS AMINO ACID SOURCES IN CHICK RA- 
TIONS. Poultry Sci. 24(4): 810-817. 1955 —Over 100 samples of com- 
mercially me fish meals were evaluated as amino acid sources, 
using chick growth as the criterion of adequacy. Wide variations in 
protein quality were found: 48% of the samples were good amino acid 
sources and 52% were fair or poor. Protein quality was not related to 
the crude protein contents of the meals. Sardine meals, which comprised 
most of the samples tested, were found generally to be of good quality; 
tuna meals, the next largest group studied, exhibited wider variation. 
Other spp. studied were herring, rosefish, menhaden, and mackerel. 
Limited data on drying methods used indicated that good meals could 
be produced by flame or steam-tube methods of drying, or of modifica- 
tions of these methods. Use of a particular method will not assure high 
= Low qualities of meals could not be ascribed to heat evolution 

uring oxidation following drying of residual oil—Auth. summ. (Bio- 
logical Abstracts) 


GRAT, C. R., and PHYLLIS A. ZWEIGART. (U. California, Davis.) 

THE EFFECTS OF VARIOUS PROCESSING METHODS ON 
THE VALUE OF COTTONSEED MEAL AS AN AMINO ACID 
SOURCE FOR CHICKENS. Poultry Sci. 34(3): 724-728. 1955.—Cotton- 
seed meals (24) prepared by commercial and laboratory procedures 
were fed to young chicks as the sole source of protein. Some samples 
allowed normal growth, thus indicating that carefully prepared meals 
can satisfy all amino acid requirements. Meals of high quality could be 
produced by hydraulic, screwpress, or prepress solvent methods, but use 
of any one of these methods did not, of itself, guarantee high quality. 
In ae. the best meals were produced at the lowest temperatures.— 
C. R. Grau. (Biological Abstracts) 
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GRIMINGER, P., W. D. MORRISON, and H. M. SCOTT. (Illinois Agric. 
Expt. Sta., Urbana.) 

VITAMIN K ACTIVITY IN VITAMIN B.-ANTIBIOTIC SUP- 
PLEMENTS. Poultry Sci. 34(1): 248-245. 1955.—Of 6 vitamin B.- 
antibiotic supplements tested in a purified chick diet, 2 were found to 
significantly decrease the time for whole blood to clot—the decrease 
being comparable to the positive control group receiving 0.4 mg men- 
adione bisulfite/kg diet. One supplement significantly prolonged clotting 
time over that of the negative control; 2 were without effect and 1 fell 
a short of significantly decreasing clotting time—H. M. Scott. (Bio- 
ogical Abstracts) 


GRIMINGER, P., H. M. SCOTT, and R. M. FORBES, (Illinois Agr. Exp. 
Sta., Urbana.) 

THE EFFECT OF PROTEIN LEVEL ON THE TRYPTOPHAN 
REQUIREMENT OF THE GROWING CHICK. J. Nutr. 59: 67-76. 
1956.—The dietary tryptophan requirement of growing male crossbred 
chicks has been shown to increase with increasing protein levels, though 
at a slower rate than the latter. When the diet contained 10, 20, 30 or 
40% protein, the minimum requirement for tryptophan was estimated 
to be 0.09, 0.143, 0.182, and 0.20% of the diet respectively. Thus, a pro- 
tein causing a slight tryptophan deficiency when incorporated into a 
diet at the 20% level might conceivably supply sufficient tryptophan 
for optimum growth when incorporated into the diet at a higher level. 

Supplementation with an antibiotic did not appear to have a spar- 
ing effect on the requirement for dietary tryptophan. (Authors) 


HAND, C. J. E., and C. TYLER, (The University, Reading, England.) 

THE EFFECT OF FEEDING DIFFERENT SEAWEED MEALS 
ON THE MINERAL AND NITROGEN METABOLISM OF LAYING 
HENS. Jour. Sci. Food and Agr. 12: 743-754. 1955.—From the balance 
experiments it is apparent that none of the seaweed meals considered 
produced any positive results of value, although Laminaria saccharina 
showed no detrimental effects. 

The chief disadvantage under the condition of these experiments 
seemed to be that, when Laminaria cloustoni or Ascophyllum nodosum 
was fed the birds were receiving less energy than was contained in the 
normal ration. Thus the birds tended to lose weight or show a fall in 
egg production or both, depending upon the type of seaweed and the 
level fed. The high chloride content of all three seaweed meals caused 
very heavy water consumption and heavy excretion of water and chlor- 
ide, but neither this nor any other factor appeared to affect the health 
of the birds although it cannot be ruled out that high chloride content 
of the seaweed meal may have had some adverse influence on live weight 
and egg production. 

Any changes which were observed in the calcium, phosphorus and 
nitrogen retention and balance could generally be explained on the basis 
of changes in egg production, whilst the seaweed appeared to have no 
effect on egg content or shell composition, or on porosity or shell thick- 
ness. 

In the long-term experiment, all three seaweeds when fed at the 
15% level caused liveweight losses, again probably owing to an insuf- 
ficiency of energy, but at the 10% level only Laminaria clo stori (stipe) 
caused live-weight losses. There was no obvious effect on health or egg 
production. However, the chloride content of the seaweeds caused con- 
siderable increases in water consumption and correspondingly watery 
droppings. Thus, with regard to the points where the two sets of experi- 
ments are comparable, they seem to be in very good agreement. 

It may therefore be stated that 20% and 15% seaweed are too high 
levels for feeding, but that 10% appears to be safe, although it does 
not bestow any special advantage upon the ration. 

It should, of course, be pointed out that our interest was chiefly 
in the mineral metabolism of the birds and that, under commercial 
conditions, these particular types of seaweed would probably not have 
been fed; and even if fed, they would not have been given in this way. 
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The findings therefore refer specifically to the experimental conditions 
imposed. (Authors) 


HEUSER, G. F. (Cornell U., Ithaca, N. Y.) 

INFLUENCE OF THE RATION ON GIZZARD DEVELOPMENT 
IN CHICKENS. World’s Poultry Sci. Jour. 11(2): 182-138. 1955.—Giz- 
zard muscle was thicker and gizzards were heavier on diets containing 
grain or granite grit, compared with an all mash diet. Gizzard weight 
was increased 50-100% by grit and 7% by grain. Effect on body weight 
was slight.—J. B. Christiansen. (Biological Abstracts) 


HILL, C. H. (N. Carolina State Coll., Raleigh), H. W. GARREN, J. W. 
KELLY, and ©. W. BARBER. 

INFLUENCE OF HIGH LEVELS OF VITAMINS ON RESIST- 
ANCE OF CHICKS TO FOWL TYPHOID. Proc. Soc. Exptl. Biol. and 
Med. 88(4): 535-537. 1955.—Levels of all of the known required vitamins 
for the chick in tenfold excess of the quantities required for maximum 
growth resulted in a decreased mortality from experimentally produced 
fowl typhoid. The vitamin mixture contained 0.1% ascorbic acid. Equal 
levels of fat soluble vitamins alone, water soluble B vitamins alone, or 
ascorbic acid alone did not reduce the mortality from fowl typhoid.— 
Authors. (Biological Abstracts) 


LANDAU, L., A. SPRONC: (Poultry Research Institut, Ivanka pri Dunaji, 
Czechoslovakia.) 

UCINOK PERMANENTNEHO PRISUNU B-KAROTINU V ZEL- 
ENOM KRMIVE NA UZITKOVOST A ZDRAVOTNY STAV HRAB- 
AVEJ HYDINY. [THE INFLUENCE OF THE GREEN FEED WITH 
B CAROTENE UPON THE PRODUCTIVITY AND THE CONDI- 
TION OF THE POULTRY]. (Polnohospodarstvo, 1956, III, 1: 61-80, 
with German and Russian summary).—White Leghorn chickens were 
divided in 2 groups with 280 animals. Control chickens were fed by the 
common commercial protein mixture and the experimental birds in addi- 
tion with the green feed. Positive influences of the green feed were deter- 
mined upon the growth, live weight, sexual maturity, egg production and 
the hatchability of eggs. The egg production increases by 10 percent 
and the fertility of eggs by 5-20 percent. Under the influence of diph- 
theria infection died in control ser? 9,1 percent of chicken and in the 
experimental group 36,1 percent—(V. Orel) 


LATORRE, L. 

DETERMINACION MICROBIOLOGICA DE LA VITAMINA Bw 
EN HARINAS DE PESCADO NATIONALES Y DE LOS ESTADOS 
UNIDOS DE AMERICA, Y EN OTROS ALIMETOS DE LOS AVES. 
[MICROBIOLOGICAL DETERMINATION OF VITAMIN Bw IN 
SPANISH AND U.S.A. FISH MEALS AND IN OTHER FOODS FOR 
CHICKENS.] Archivos de Zooteenia 5(17): 37-70, 1956.—The average 
vitamin Bw content of Spanish fish meals is 113.31 millimicrograms per 
gram with an error +25.78. 

The extreme values observed for vitamin Bz content were 16.03 to 
269.1 millimicrograms per gram. 

The coefficient of variability of the national fish meals is 67.74%. 

The coefficient of correlation between protein content of fish meals 
and vitamin Bye is r = +0.624, 

The Spanish fish meals here studied will meet the vitamin Bw needs 
of the chicken when constituting 10 to 15 per cent of the ration. 


LIBBY, DAVID A., ROBERT J, EVANS, SELMA L. BANDEMER, and 
PHILIP J. SCHAIBLE. (Michigan Agric. Expt. Sta., East 
Lansing.) 

EFFECT OF LONG-TIME FEEDING OF CERTAIN ARSONIC 
ACIDS TO CHICKENS. Poultry Sci. 34(4): 972-980. 1955.—Arsanilic 
acid and the dodecylamine salt of p-chlor phenylarsonic acid were fed at 
low levels throughout the productive life of chickens, Both arsenicals in 
starting mashes stimulated early growth and improved feed efficiency. 
Their effects were not additive to that of dietary penicillin. Birds were 


" 


245 


grown on grass range and housed for one year while they were fed on 
all-mash laying and breeding mash, alone and with the two arsenicals. 
With the latter, egg production was significantly higher; hatchability 
and weights of birds were not affected during the period. Arsenicals 
increased the arsenic contents of the edible fish, livers and eggs but at 
the levels used, there was less in these products than occurs naturally 
in certain foodstuffs. Arsanilic acid deposited less arsenic than did 
dodecylamine salt.—P. J. Schaible. (Biological Abstracts) 


LIBBY, DAVID A., and PHILIP J. SCHAIBLE. (Michigan State Coll., 
East Lansing.) 
OBSERVATIONS ON GROWTH RESPONSES TO ANTIBIO- 
TICS AND ARSONIC ACIDS IN POULTRY FEEDS. Science 121- 
($151): 733-734. 1955. (Biological Abstracts) 


MACHLIN, L. J. (U. S. Dept. Agric., Beltsville, Md.) 

AN ESTIMATE OF THE LEUCINE REQUIREMENT OF THE 
LAYING HEN. Poultry Sci. 34(4): 984-985. 1955.—Hens fed diets con- 
taining 1.0% leucine for periods of up to 12 weeks, maintained egg 
production and body weight at levels comparable to hens fed diets con- 
taining 1.2% or 1.6% leucine. Experiments suggest that the tentative 
leucine requirement of the laying hen is not more than 1.0% of diets 
containing 16% protein.—L. J. Machlin. (Biological Abstracts) 


MacINTYRE, T. M. (Canada Exptl. Farm, Nappan, N. 8.) 

THE DIGESTIBILITY OF DRIED GROUND SEAWEED MEAL 
BY THE LAYING HEN. Canadian Jour. Agric. Sci. 35(2): 168-174. 
1955.—Digestibility studies were carried out with laying hens on 2 spp. 
of seaweed. The 2 spp. studied Fucus vesiculosus and Ascophyllum 
nodosum, are the rock weeds most abundant on the Nova Scotia coast. 
Seaweed meal was fed at levels of 10, 30 and 50% of the ration. In 
every case addition of seaweed meal to the basal ration depressed the 
digestibility of all nutrients except fat.—Author (Biological Abstracts) 


MARCH, B., and S. P. TOUCHBURN, (U. British Columbia, Vancouver. 

STUDIES ON AN UNIDENTIFIED CHICK GROWTH FACTOR 
IN DEHYDRATED GREEN FEED. Poultry Sci. 34(4): 968-972. 1955. 
—Dehydrated cereal grass, dehydrated alfalfa and herring meal were 
tested as sources of unidentified growth factors for chicks fed a puri- 
fied basal diet. Chicks used in the experiments came from 2 sources: 
dams fed a normal breeder ration supplemented with dehydrated green 
feed and dams which had never received green feed in any form. The 
following observations were made: (1) Separate growth factors for the 
chick are present in dehydrated green feed and in herring meal. (2) The 
response to either of these factors is dependent upon the presence of 
the other in the ration. (3) The unidentified growth factor present in 
dehydrated green feed is carried over from the dam to the chick.— 
Authors. (Biological Abstracts) 


MAYER, A, M., and M. EVENARI. (The Hebrew U., Jerusalem.) 
THE NUTRITIONAL VALUE OF OVEN-DRIED CHLORELLA. 
Bull. Res. Counce. Israel 4(4): 401-402. 1955.—Chlorella was successfully 
rown in 100 1 tanks under aseptic conditions, without infections or 
oreign microorganisms. The material was harvested by centrifuge and 
oven-dried. Its nutritional value showed it to be acceptable to chicks 
without adverse effects. It was not digested by rats. Microbiological 
evaluation showed dried Chlorella to compete favorably with gluten as a 
protein source.—Miriam Balaban. (Biological Abstracts) 


MILLIGAN, J. L. (Ralston Purina Co., St. Louis, Mo.) 
H. L. WILCKE, J. E. MARR, and R. M. BETHKE. 
ARSONIC ACID IN COMMERCIAL BROILER RATIONS. Poul- 
try Sci. 34(4): 794-799. 1955.—Commercial-type broiler diets containing 
effective feeding levels of antibiotic were supplemented with .005% 3- 
nitro, 4-hydroxyphenylarsonic acid. The major portion of the 9902 chick- 
ens used in these studies were reared to 10 or 11 weeks of age, with the 
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remainder carried to 6 or 7 weeks. Arsonic acid improved average final 
weights of both males and females and produced an improvement in 
market grades. There was slight, if any, improvement in feed efficiency 
and pigmentation. Use of the arsenical produced no appreciable effect 
on incidences of serious leg weakness, mortality and feathering. A few 
individuals showed an occasional, transitory unsteadiness in walking. 
All such symptoms cleared up spontaneously. Analyses of tissues indi- 
cated that continuous use of .005% arsonic acid will not produce a toxic 
concentration of arsenic.—J. L. Milligan. (Biological Abstracts) 


ae A. B., M. L. SCOTT, and L. C. NORRIS. (Cornell U., Ithaca, 


EVIDENCE FOR AN UNIDENTIFIED MINERAL REQUIRED 
BY THE CHICK. Poultry Sei. 34(3): 738-740. 1955.—Approximately 
one-half of the growth response obtained when a mixture of unidentified 
chick growth factor supplements was added to a purified diet for chicks 
was found to be due to a mineral constituent(s) in the mixture. Added 
levels of all trace minerals known to be required by the chick, or altera- 
tion of the Ca and P content of the diet, did not influence growth. Re- 
sults suggest that the active component of the ash of the unidentified 
age factor supplements is a mineral not yet recognized as essential 

or the chick.—A. B. Morrison. (Biological Abstracts) 


MORRISON W. D., T. S, HAMILTON, and H. M, SCOTT. (U. Illinois, 


Urbana.) 

BASAL METABOLISM OF CHICKS AS AFFECTED BY ANTI- 
BIOTICS. Poultry Sci. 34(1): 78-81. 1955.—The basal metabolism of 
chicks fed a ration containing an antibiotic (Aureomycin) was compared 
to that of chicks not receiving the antibiotic. No significant difference 
was observed.—W. D. Morrison. (Biological Abstracts) 


ODLAND, LURA M., HELEN L. MAYFIELD, and LOUISE PAGE. 
(Montana State Coll., Bozeman.) 

THE INFLUENCE ON PALATABILITY OF CERTAIN GRAIN 
COMBINATIONS, FISH SOLUBLES AND A VITAMIN B.-AUREO- 
MYCIN SUPPLEMENT IN POULTRY RATIONS. Poultry Sci. 34(4): 
822-831. 1955.—Single Comb (SC) White Leghorn or New Hampshire 
broilers raised on rations containing simple grain combinations of wheat 
and oats or wheat and barley were equal to or superior in palatability 
to broilers raised on rations containing more complex rations of wheat, 
oats and barley or of wheat, oats, corn, wheat shorts and wheat bran. 
Palatability of Broad Breasted Bronze turkeys raised on the more com- 
plex rations was superior to that of turkeys raised on simple grain 
combinations. Addition of fish solubles, at a 3% level, to the rations of 
Broad Breasted Bronze turkeys improved the aroma, flavor, juiciness, 
and general desirability of the light meat and the flavor, juiciness, 
tenderness and texture of the dark meat. No off flavors were attributed 
to the use of fish solubles when samples were scored fresh or after 
frozen storage of 6 months. Fish solubles, at a 3% level, did not improve 
palatability scores for SC White Leghorn broilers although no off flavors 
were attributed to the use of fish solubles. Palatability scores for the 
tenderness and texture of the light meat of SC White Leghorn broilers 
receiving a vitamin B.:-Aureomycin supplement, 20 ug vitamin B.» and 
20 mg Aureomycin/kg of ration, were significantly higher than scores 
for the control broilers. However, palatability studies on Broad Breasted 
Bronze turkeys receiving a vitamin By-Aureomycin supplement indi- 
cated no particular benefits for the eating quality of turkeys receiving 
the supplement.—H. L. Mayfield. (Biological Abstracts) 


OLIVARES, EMILIA 0. 

VALUE OF COW MANURE EXTRACT (CME) ON GROWTH 
OF CHICKS AND EGG PRODUCTION. Philippine Jour. Animal In- 
dust. 15(1/2): 11-23. Illus. 1954——CME included in poultry rations 
with and without fish meal gave positive results for growth of chicks 
and egg production.—W. A. Craft. (Biological Abstracts) 
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OLSSON, NILS, and STIG KYRNING. 

FORSOK MED GRONFODERENSILAGE I HONSENS UTFOD- 
RING. [EXPERIMENTS WITH SILAGE AS FEED FOR LAYING 
HENS.] K. Lantbrukshogskolan Statens Husdjursforsok Meddel. 56: 
5-22. 1954.—Experiments (3) were carried out during 1949-1951 to 
determine the value of silage as a vitamin A supplement for laying hens. 
Important results are: (1) Hens having a live weight of 1.8-2.1 kg con- 
sumed approximately 30 g/day of clover-grass’ silage preserved with 
molasses. (2) Laying hens in 55% egg production obtained carotinoids 
for vitamin A maintenance when the ration contained clover-grass silage 
plus alfalfa meal and yellow corn. (3) Fertility and hatchability of the 
eggs from these hens were satisfactory throughout whether the hens 
were supplied partly or wholly with preformed vitamin A or with clover- 
grass silage. (4) In a series of experiments the highest vitamin A con- 
tent in the eggs was noted in those groups where the hens were supplied 
with a daily ration of approximately 1,100 IU of vitamin A derived 
from fish liver oil. The lowest vitamin A content of eggs was found in 
those groups where no preformed vitamin A was given. (5) The content 
of the different carotinoids in eggs and the degree of color of the yolks 
were higher in lots supplied with silage than in lots not supplied with 
silage, with the exception of 1950. (6) No significant differences were 
found between the groups in feed consumption per kg of eggs produced. 
In general, the feed consumption per kg eggs produced was higher in 
the groups supplied with silage. (7) Number of birds that died or were 
discarded was about the same in both groups.—£. P. Johnson. (Biologi- 
cal Abstracts) 


PATRICK, H., and G. K. SCHWEITZER. (U. Tennessee, Knoxville.) 

A CHICK VITAMIN D ASSAY METHOD USING RADIO- 
ACTIVE CALCIUM (Ca*‘). Poultry Sci. 34(4): 834-835. 1955.—A 
method using Ca*® bone mineralization values for assay of vitamin D 
was presented. This method using White Leghorn cockerels which had 
been given graduated amounts of vitamin D varying from 5 to 20 I.C.U. 
vitamin D;/100 g ration. Results obtained with this method compared 
closely with the bone ash method.—H,. Patrick. (Biological Abstracts) 


PATRICK, H., and G. K. SCHWEITZER. (U. Tennessee, Knoxville.) 

USAGE OF Ca*® IN DETERMINATION OF VITAMIN D DE- 
PLETION AND RESPONSE TIME IN CHICKS. Poultry Sci. 34(4): 
832-833. 1955.—Chicks at 4 days of age show progress of vitamin D 
deficiency dropping from 13.4 to 12.2% and are generally depleted by 
14 days. The chick does not readily store vitamin D when given as a 
single dosage in its body for usage over a long period of time. Increasing 
the vitamin D content of the breeder ration bv 10 times increases the 
vitamin D content of the egg yolk approximately two times. The chick 
can respond to orally fed vitamin D within 4 hours after sunplementa- 
tion and also give a normal response within 24 hours—H. Patrick. 
(Biological Abstracts) 


PEPPER, W. F., and S. J. SLINGER. (Ontario Agric. Coll., Guelph, 
Ontario, Canada.) 

VALUE OF SUPPLEMENTARY METHIONINE FOR TURKEY 
DIETS. Poultry Sci. 34(4): 957-962. 1955.—Groups of Broad Breasted 
Bronze poults (8) were used in an experiment designed to determine 
the effect of methionine supplementation of diets fed from hatchine 
through 24 weeks of age. Duplicate groups were fed basal diets without 
supplemental methionine, or the same diets with 0.025% methionine 
from hatching through 8 and 8 through 24 weeks of age. Other groups 
received methionine during the first 8 weeks but not during the 8-24 
week period while still others were fed the amino acid during only the 
8-24 week period. All mash diets were used during the first 8 weeks and 
the birds were fed mash, oats, wheat and insoluble grit ad libitum for 
the 8-24 week period. Addition of methionine to the all-mash starting 
diet which contained 28.0% protein and 0.43% methionine resulted in a 
significant increase in weight and an improvement in feed efficiency at 
8 weeks of age. Groups receiving extra methionine during the starting 
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period only, or during both the starting and growing periods, weighed 
more at 24 weeks of age than those fed the amino acid, only during the 
8-24 week period or not at all. Use of supplementary methionine during 
the starting period only, was just as effective as feeding the amino acid 
through 24 weeks of age. Differences in weight due to methionine did 
not prove to be statistically significant at 24 weeks of age—W. F. 
Pepper (Biological Abstracts) 


PEPPER W. F., and 8S. L. SLINGER. (Ontario Agric. Coll., Guelph, 
Ontario, Canada.) 

EFFECT OF ARSONIC ACID DERIVATIVES AND A HIGH 
LEVEL OF AUREOMYCIN ON THE PERFORMANCE OF TUR- 
KEYS TO 24 WEEKS OF AGE, Poultry Sci. 34(4): 928-934. 1955.— 
Groups of Broad Breasted Bronze turkeys were reared from hatching 
through 24 weeks of age to determine the effect of additions of 3-nitro, 
4-hydroxyphenylarsonic acid, arsanilic acid and a high level of Aureo- 
mycin to diets already containing 4 g of penicillin/ton. Birds were 
reared on litter for the first 8 weeks and received all-mash diets. Each 
group was sub-divided at 8 weeks of age and for the 8 through 24 week 
period 1 group receiving each diet was reared on a slatted sun-porch 
and the other on deep litter. During this period the birds were given 
access to mash, wheat and oats on a free choice basis. All treatments 
tended to increase growth and feed efficiency during the first 4 weeks. 
By 8 weeks of age the groups fed 3-nitro, 4-hydroxyphenylarsonic acid 
and Aureomycin continued to be somewhat heavier than the controls 
while the group receiving arsanilic acid had not maintained its initial 
advantage. Effect of diet on body weight was not found to be statis- 
tically significant at 24 weeks of age. However, when feed efficiency is 
also considered results suggest that all treatments were beneficiai in 
the case of birds reared on porches. With birds reared on deep litter, 
3-nitro, 4-hydroxyphenylarsonic acid and Aureomycin resulted in num- 
erical increases in weight while arsanilic acid did not. Improvement in 
weight caused by these drugs was mainly in the males. Birds receiving 
3-nitro, 4-hydroxyphenylarsonic acid utilized their feed more efficiently 
even though they consumed considerably less mash than grain as com- 
pared with the control group.—W. F. Pepper. (Biological Abstracts) 


PETERSEN, CC, F., A. C. WIESE, and A. R. PAPPENHAGEN., (U. Idaho, 
Moscow.) 

UNIDENTIFIED CHICK GROWTH FACTORS. 1. PURIFIED 
ASSAY DIET AND CRUDE SUPPLEMENT RESPONSE. Poultry 
Sci. 34(3): 673-678. 1955.—Purified basal chick diets containing no 
known sources of unidentified growth factors, in which the source of 
protein was supplied by washed alpha (Glidden) soybean protein, were 
used to determine the adequacy of the basal diet. Improved growth was 
obtained with the addition of methionine and either glycine or gelatin. 
A basal diet containing 20% protein resulted in 4-week growth weights 
with New Hampshire chicks of both sexes of 320 g. Increasing the level 
of alpha protein to supply 24, 28, or 32% dietary protein resulted in 
further growth improvement of 367, 383, and 383 g, respectively. An 
unidentified factor was required to obtain maximum growth regardless 
of the protein level fed. ey of fish meal, condensed fish solu- 
bles, dried whey, Biopar “C”, and a defatted liver residue all resulted 
in increased growth varying from approximately 9 to 16% above the 
growth of the basal diets. Approximately equal growth response resulted 
when supplements were added to the various protein levels tested. Com- 
binations of 2 or 3 supplements did not improve growth over that ob- 
tained with 1 source of the factor. It is concluded that only 1 factor 
was required by the chicks used in these experiments, or that all sources 
contained 2 or more unidentified factors.—C. F. Petersen. (Biological 


Abstracts) 


REID, B. L., H. K. DAUGHERTY, and J. R. COUCH. (Texas Agric. Expt. 


Sta., College Station.) 
THE STABILITY OF VITAMIN A IN MIXED FEEDS AND 
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PREMIXES. Poultry SEci. 34(3): 603-608. 1955.—Data were presented 
which show the stability of vitamin A, from stabilized dry concentrate 
and from a fish liver oil concentrate, when mixed with several rations. 
There was a rapid loss of vitamin (vit.) A activity from the fish liver 
oil in the feed, while the stabilized dry concentrate retained in most 
cases more than 85% of the vit. A potency throughout the 4 month 
storage period in all rations. The same rations when stored at 42°F 
exhibited a less rapid loss of vit. A from the fish liver oil source, indi- 
cating that temperature had a marked effect on vit. A stability. Chemi- 
cal vit. A values obtained were checked by biological studies with chicks, 
and it was found that there was a very good agreement between the 
vit. A content and the biological reactions. There was 100% mortality 
in chicks fed feed supplemented with fish oil after one month storage. 
Chicks fed identical A-free diets supplemented with the stabilized con- 
centrate grew at a normal rate and were in a healthy condition through- 
out the experimental period in all 4 experiments.—Auth. summ. (Biologi- 
cal Abstracts) 


SCHAEFER, A. E., R. D. GREENE, H. L. SASSAMAN, and S. WIND. 

FERMENTATION MEALS AS A SOURCE OF UNIDENTIFIED 
CHICK GROWTH FACTORS. Poultry Sci. 34(4): 851-855. 1955.— 
Supplementation of rations with penicillin mycelium residue, strepto- 
mycin mycelium residue, or a combination of both (“Fermenfac’”) at 
lower levels, produces an increment in chick growth greater than dis- 
tillers solubles, fish meal or yeast. A soluble fraction from the autolysis 
of streptomycin mycelium residue stimulates chick growth when fed at 
0.1%, equivalent to 3% original material.—S. Wind. (Bilogical Ab- 
stracts) 


SCHAIBLE, PHILIP J., DAVID A. LIBBY, R, J. EVANS, and SELMA L. 
BANDEMER, (Michigan Agric. Expt. Sta., East Lansing.) 

DEHYDRATED LETTUCE MEAL PIGMENTS BROILERS. 
Michigan State Coll., Agric. Expt. Sta., Quart. Bull. 37(2): 273-277. 
1954.—Commercial dehydrated lettuce meal supplied xanthophyll pig- 
ments which gave a yellow color to the skin on White Leghorn cockerels. 
In 2 tests conducted from 3 to 4 weeks prior to marketing, birds fed a 
low-pigmented feed with 20 lb./ton dehydrated lettuce meal gave about 
30% the skin pigmentation of a normal ration containing 54% yellow 
corn and 2.5% dehydrated alfalfa meal as sources of xanthophyll.— 
Authors. (Biological Abstracts) 


SCHNEIDER, A. J., B. B. BOHREN, and V. L. ANDERSON, (Purdue U., 
Lafayette, Ind.) 

THE EFFECT OF RESTRICTED FEEDING ON SEVERAL 
GENETICALLY CONTROLLED CHARACTERS IN THE FOWL. 
Poultry Sci. 34(3): 691-702. 1955.—This experiment was designed to test 
the effect of restricted feeding of a ration low in protein content during 
the growing period against a full fed ration of high protein content to 
determine the effect on various economic factors in poultry production. 
Also a high protein laying ration was tested against a laying ration 
containing a normal protein level. Restricted feeding was effective in 
retarding growth rate throughout the period of restriction. No effects 
on body weights due to growing rations were found after 4 weeks of full 
feeding to the restricted groups. Sexual maturity was retarded 2-4 weeks 
in the restricted groups. Mortality during the growing period was not 
affected by the growing systems but the adult mortality of the slow 
grown groups was significantly lower. No consistent differences in egg 
size due to growing rations were observed after 32 weeks of age. The 
early egg size of the slow groups was lower than that of the fast groups. 
No significant differences due to growing treatments in total number of 
eggs laid occurred. However, a significant shift in the production pat- 
tern was caused by the growing treatments. The fast grown groups laid 
a greater number of eggs during the early part of the laying period 
while the restricted groups laid at a higher rate later in the laying 
period. Restricted groups produced a significantly greater number of 
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eggs of hatchable size. This was primarily due to their lower mortality 
and the fact that they laid more eggs late in the year after egg size had 
increased. A slight but consistent advantage of the slow growing system 
was observed in fertility and hatchability. Laying rations had no signi- 
ficant effect on body weight, viability, egg size, number of eggs, or 
number of hatching eggs. However, the normal protein laying ration 
groups were significantly superior in fertility, hatch of fertile eggs and 
hatch of total eggs set. In all cases the 2 breeds responded in the same 
manner to the growing and laying rations. In a few instances the breeds 
differed in the magnitude of their response.—B. B. Bohren. (Biological 
Abstracts) 


SCOTT, M. L. (Cornell U., Ithaca, N. Y.) EARL R. HOLM (New York 
State Conserv. Dept., Albany), and R, E. Reynolds (New York 
State Game Farm, Ithaca.) 

EFFECT OF DIET ON THE ABILITY OF YOUNG PHEAS- 
ANTS TO WITHSTAND THE STRESS OF COLD, DRENCHING 
RAIN. Poultry Sci. 24(4): 949-956. 1955.—The results presented in this 
report show that diets which are adequate for normal growth and gross 
development in young pheasants are not necessarily adequate for great- 
est resistance to the stress of a cold, drenching rain applied experi- 
mentally in the laboratory. The substitution of desiccated, de-fatted liver 
for fish meal in the basal, low-protein diet resulted in poorer growth, 
feathering and resistance to stress. On the other hand, definite improve- 
ment in resistance to the stress was shown by the young pheasants as 
the protein content of the diet was increased from 28% to 34% by the 
addition of either liver or casein. Whether this improvement was due 
to the increased level of protein per se, or to unknown factors present 
in the supplements used to increase the protein level, cannot be deter- 
mined definitely from these experiments. However, the results favor the 
hypothesis that 2 unknown nutrients are required for optimum resist- 
ance to the stress; one in fish meal, the other in liver and casein.— 
Auth. summ. (Biological Abstracts) 


SINGSEN, E. P., R. H. BUNNELL, L. D. MATTERSON, ANNA KOZEFFP, 
and E. L. JUNGHERR. (U. Connecticut Storrs.) 

STUDIES ON ENCEPHALOMALACIA IN THE CHICK. 2. THE 
PROTECTIVE ACTION OF DIPHENYL-P-PHENYLENEDIAMINE 
AGAINST ENCEPHALOMALACIA. Poultry Sci. 34(2): 262-271. 1955. 
—A high incidence of encephalomalacia was produced in vitamin E- 
deficient chicks by adding 2% vitamin A and feeding oil to vitamin 
E-low basal diet. The mortality of chicks fed the basal diet containing 
oil averaged 59%, while chicks fed from 0.0125% to 0.10% diphenyl-p- 
phenylenediamine (DPPD) showed little or no mortality. 0.0125% 
DPPD was borderline in its protection in the presence of 2% oil. The 
vitamin E “requirement” of the chick is variable depending upon the 
poe of — to which the chick is exposed.—E. P. Singsen. (Biological 
Abstracts 


SLINGER, §., J., J. D. MeCONACHIE, and W. F, PEPPER. (Ontario Agric. 
Coll., Guelph, Canada.) 

THE VALUE OF ANIMAL FAT FOR DIFFERENT STRAINS 
AND CROSSES OF BROILERS. Poultry Sci. 34(4): 789-794. 1955.— 
Chicks (100) from each of 10 different strains and crosses were fed 
practical broiler diets and a like number received these same diets 
modified to contain 5% of stabilized animal fat. Analysis of variance 
of the weight data from the 10 week old birds indicated highly signi- 
ficant effects due to strain, sex and diet. While interactions between 
strain x diet and sex x diet were not statistically significant the data 
indicated that 2 among the 10 strains showed no weight response to 
added fat and males showed a greater response than females in all but 2 
of the 10 strains studied. Efficiency of feed utilization was enhanced in 
the case of every strain and cross by the inclusion of animal fat. This 
difference proved to be highly significant statistically —S. J. Slinger. 
(Biological Abstracts) 
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SLINGER, S. J.. W. F. PEPPER, and D, €. HILL, (Ontario Agric. Coll., 
Guelph, Canada.) 

THE USE OF KERATIN PRODUCTS IN POULTRY RATIONS. 
Poultry Sci. 34(4): 919-922. 1955.—Keratin products, 2 prepared from 
beef hoofs, 1 from hog hoofs, and 1 from hog hair were incorporated 
into a chick starter ration based on wheat and corn. There was no 
evidence that these products were utilized for growth or that they im- 
proved feed efficiency, whether they were used as the only supplement 
or in combination with a 10% or 16% level of soybean oil meal in the 
ration or with a 3% level of blood meal.—D. C. Hill (Biological Ab- 
stracts) 


SLINGER, 8S. J., W. F. PEPPER, and D. ARTHUR. (Ontario Agric. Coll., 
Guelph, Canada.) 

EFFECT OF PHOSPHORUS, VITAMIN E AND ENVIRON- 
MENT ON GROWTH AND THE INCIDENCE OF PEROSIS IN 
TURKEYS. Poultry Sci. 34(4): 935-941. 1955.—Groups of Broad Breast- 
ed Bronze turkeys were fed all mash diets from hatching through 8 
weeks of age containing 0.3, 0.5, 0.7 and 0.9% inorganic P in the ab- 
sence and presence of 5.0 I1.U. of supplementary vitamin E/lb. At 8 
weeks of age each group was divided into 2 equal sub-groups with one 
sub-group in each case being reared from 8-24 weeks of age on a slatted 
sun-porch and the other on deep litter. During this latter period all groups 
received a mash containing 0.5% inorganic P, whole wheat, whole oats 
and grit on a free choice basis. Groups which had been fed supplemen- 
tary vitamin E during the starting period continued to receive it during 
the 8-24 week period. Based upon weight and feed efficiency at 24 weeks 
of age the results indicate that a level of 0.5% inorganic P was adequate 
during the starting period. Both the incidence and severity of perosis 
at 24 weeks of age decreased as the P level in the starting period was 
increased from 0.3 to 0.7%. Vitamin E tended to increase weight at 24 
weeks of age in birds fed 0.3 and 0.5 and to decrease weight in those 
fed 0.7 and 0.9% P during the starting period. Vitamin E reduced the 
incidence and severity of perosis in all groups excepting those fed 0.3% 
P during the starting period. Birds reared on deep liiter were heavier, 
utilized feed more efficiently and showed a much lower incidence and 
severity of perosis than similar groups reared on porches.—S. J. Slinger. 
(Biological Abstracts) 


STEINEGGER, VY. P. and M. MENZI. (Schweizerischen Lehr-und Ver- 
suchanstalt fur Geflugelzucht, Zollikofen, Bern.) 

VERSUCHE UBER DIE WIRKUNG VON VITAMIN-ZUSAT- 
ZEN NACH VERFUTTERUNG VON ADSORBENTIEN AN MAST- 
POULETS. Archiv fiir Gefliigelkunde XIX: 165-176, 1955.—The present 
investigation has been made to find the reason for the severe feather- 

icking and cannibalism observed when feeding charcoal and a special 
oam-preparation in addition to a basal ration. 

112 three months old broilers showing bare patches at the breast 
and abdomen were split in 16 groups of 7 birds each. Two groups at a 
time got the same vitamin supplement, one of these two groups receiv- 
ing charcoal and the other one the loam-preparation in the basal ration. 
Two groups were kept as a control getting charcoal and the loam- 
preparation as the only supplements to the basal ration. During this 
fortnight’s experiment distinct improvements were noticed in all groups, 
featherpicking and cannibalism ceased and new feathers were growing 
on the bare spots. At the beginning of the experiment the broilers have 
been moved from the brooder-house to the fattening cages. It seems that 
the whole improvement was due to that change of environment. The 
question if the cannibalism and featherpicking observed in this investi- 
gation were the result of the adsorption of some vitamins by the added 
charcoal or loam-preparation could therefore not be solved. (Authors) 


TYLER, C. (The University, Reading, England.) 
THE VARIATIONS IN LIMESTONE AND FLINT GRIT CON. 
SUMPTION BY LAYING BIRDS. Jour. Sci. Food and Agr. 11: 696 
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704. 1955.—The amounts of limestone and flint grit consumed by indi- 
vidual birds are surprisingly large, but this may be owing to the fact 
that these birds had not received grit before. With limestone grit there 
were individual differences between birds but this was not so with flint 
grit. There was some indication that consumption of flint grit decreased 
with time. Giving four meals per day instead of two have been partly 
responsible for this. 

There appeared to be a rhythm of limestone grit consumption from 
day to day in part 1 of the experiment, days of high consumption being 
followed by days of low consumption. This was not, however, apparent 
in part 2; neither was there any such rhythm for flint grit consumption. 
However, apart from one break the total grit consumption showed this 
rhythm quite clearly throughout both parts of the experiment. 

Periodical consumption during the day also showed marked varia- 
tions, the major point of interest being a heavy consumption of both 
limestone and flint grit in the two-hour period before dusk. This was 
examined in greater detail for the limestone grit and it is clear that 
such consumption always occurred at this time irrespective of whether 
a shell was forming or not, thus showing that the process of shell de- 
position does not lead at any time to a special consumption of limestone 


grit. 

Balance experiments showed that the more limestone grit was con- 
sumed, the more was retained. On the average the amount of calcium 
ultimately dissolved may have been adequate, but the wastage was very 
large. In the case of flint grit intake did not influence retention, but 
once again there was considerable wastage. 

Examination of the contents of the alimentary tract of one bird 
showed that four hours after eating a large quantity of limestone grit, 
most of it was still in the crop, but that sufficient had been dissolved to 
make a smal! but potentially useful contribution to calcium requirements. 
The flint grit found in the tract related to that eaten over a period of 15 
hours before killing. Most of it was in the crop and gizzard and the 3rd 
segment of the small intestine. This may indicate a rhythmical output 
of flint grit from the gizzard since very little occurred in the first two 
segments of the intestine. 

Apart from the specific cases mentioned, neither water nor food 
consumption, either per bird, per day or per period, had any obvious 
connection with grit consumption. Even the very high consumption of 
grit just before dusk was not caused by the absence of food, because 
there were other periods of the day when the birds had little, if any, 
food to eat, yet no large consumption of grit occurred then. (Author) 


WELCH, B. E., and J. R. COUCH (Texas Agric. Expt. Sta., College 
Station). 

VITAMIN Bw AND SUB-OPTIMAL LEVEL OF PANTOTHENIC 
ACID IN CHICK NUTRITION. Proe. Soc. Exptl. Biol. and Med. 87(1): 
121-123. 1954.—The effect of sub-optimal levels of pantothenic acid 
(PA) on growth and PA content of the liver in the presence of vitamin 
Bw were studied. On a synthetic diet growth of birds fed a low-PA diet 
was decreased by the addition of Bw, and the degree of severity of the 
PA deficiency symptoms was increased. The lowest level of PA which 
supported growth and prevented deficiency symptoms was 6.64 mg/kg 
of supplemental PA or 17.14 mg/kg when the PA contributed by soy- 
bean protein was added. No additional effect on growth was noted when 
the supplemental PA levels of PA was increased to 9.96 mg/kg. The Bis 
content of the liver was increased in proportion to the By level in the 
diet. An additional increase in By» content was observed upon supple- 
mentation with PA at increasing levels. This indicates a possible sparing 
effect of B.. on PA in the nutrition of the chick—J. R. Couch. (Biologi- 


cal Abstracts) 


WEST, JOHN W. (Mississippi Agric. Expt. Sta., State College.) 

COTTONSEED MEAL AS A SUBSTITUTE FOR SOYBEAN 
OIL MEAL IN POULTRY RATIONS. Poultry Sei. 34(3): 547-553. 
1955.—Degossypolized solvent cottonseed meal was used to replace 0, 
20, 40, 60, 80 and 100% of the soybean oi] meal in practical-type broiler 
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and turkey starter rations. The study involved 1800 New Hampshire 
chicks in each of 2 trials and 504 Broad Breasted Bronze poults in one 
trial, 12 floor pens being used per trial. The cottonseed meal proved to 
be a satisfactory substitute for 80% of the soybean oil meal. A com- 
plementary relationship between the 2 meals was evident. The substitu- 
tion had no adverse effect upon livability, uniformity and carcass finish 
of broilers, or moisture content of the turkey litter—J. W. West. (Bio- 
logical Abstracts) 


WEST, JOHN W., and JAMES E. HILL. (Mississippi Agric. Expt. Sta., 
State College.) 

PROTEIN REQUIREMENT OF BROILERS AS INFLUENCED 
BY ANTIBIOTICS. Poultry Sci. 34(3): 628-634. 1955.—Experiments 
(8) comprising 60 pens and more than 7400 meat-type chicks, were con- 
ducted to study the protein-antibiotic relationship. Protein levels of 
approximately 16, 18, 20, 22 and 24% were used both in the absence and 
in the presence of various antibiotics. Crystalline Aureomycin, procaine 
penicillin, Terramycin and bacitracin were fed at levels of 10, 2, 10, 
and 10 g/ton of ration, respectively. In the presence of the antibiotic, 
optimal results to 9 weeks were obtained with the 18% level of protein. 
When no antibiotic was added, a protein level of 20% was required. 
Results were interpreted to indicate that the antibiotics exerted a “spar- 
ing” effect upon the protein requirement of the young chicken.—J. W. 
West. (Biological Abstracts) 


WILDER, 0. H. M., PAUL CC. OSTBY, and BARBARA R. GREGORY. 
(Amer. Meat Inst. Foundation, U. Chicago.) 

THE USE OF CHICKEN FEATHER MEAL IN FEEDS. Poultry 
Sci. 34(3): 518-524. 1955.—Samples (7) of commercial feather meal 
were fed to chicks to determine their nutritive value when used in 
practical-type rations. Feather meals were fed at levels ranging from 
2.7 to 7.7% of the ration to supply 2.4 to 6.2% protein to the diet. 
Excellent chick growth was obtained when feather meals were used 
to supply 2.4% protein along with an equal amount of protein derived 
from meat and bone scrap and the remainder from soybean oil meal, 
alfalfa meal and corn. Blood meal was also used as a source of amino 
acids to supplement feather meal and resulted in chick growth almost 
as satisfactory as was obtained on the feather-meat and bone scrap- 
soybean oil meal combination. Chick growth and feed efficiency were 
slightly better on diets containing feather meal and meat and bone scrap 
than on diets of comparable protein level not containing these items.— 
O. H. M. Wilder. (Biological Abstracts) 


PATHOLOGY 


BANKIER, J. C. (U. Brit. Columbia, Vancouver.) 

POULTRY DISEASE PROBLEMS IN BRITISH COLUMBIA. 
Proc. Amer. Vet. Med. Assoc. 1954. 350-353. 1954.—Poultry population 
in British Columbia is estimated at 4,000,000 chickens, 225,000 turkeys, 
15,000 geese, and 27,000 ducks, of which about 80% is densely concen- 
trated in the Fraser Valley. Faulty management and coccidiosis account 
for a substantial degree of the losses encountered. Infectious bronchitis, 
Newcastle disease, and chronic respiratory disease are major problems. 
Definite progress is being made in the control of infectious bronchitis 
and Newcastle disease by the use of mild live virus vaccines. Such 
vaccines are now being extensively used and are applied largely by the 
spray technique. Round heart disease of chickens was seen recently for 
the first time. Auth. summ. (Biological Abstracts) 


BIGLAND, C .H. (Alberta Vet. Lab., Edmonton.) 

FOWL TYPHOID CONTROL IN ALBERTA. Proc. Amer. Vet. 
Med. Assoc. 1954. 340-345. 1954.—The first case of fowl typhoid in 
Alberta occurred in 1948 and since then has increased to 37 outbreaks 
in 1952. Most cases were confined to 50 square miles of east central 
Alberta. Prior to 1950, sodium sulfamethazine or sodium sulfaquinoxa- 
line treatment with sanitary measures was employed. Since 1950, slaugh- 
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ter eradication of infected flocks has assisted control. This was rein- 
forced by an educational program.—J. F. Ryff. (Biological Abstracts) 


COVER, M. S., J. N. GELETA, and E. F. WALLER. (U. Delaware, 
Newark.) 

THE ETIOLOGY OF AN ARTHRITIC DISEASE OF CHICK- 
ENS. Amer. Jour. Vet. Res. 17(62): 12-15. 1956—Recently a new 
arthritic disease has appeared in the Delmarva, West Virginia and 
Texas broiler growing areas. It appears to be dissimilar to other similar 
arthritic diseases known in the past. The malady appears most fre- 
quently in birds 4-12 weeks of age and is characterized by lameness and 
emaciation. Tendon sheaths, joint bursae and other synovial structures 
are inflamed and contain pus. The spleen is enlarged and the liver is 
frequently discolored with green areas. The joint exudate and tendo- 
vaginal fluid as well as liver and spleen tissues have been shown to 
contain the etiological agent by embryo and bird inoculation. The agent 
produces pathologic changes and mortality when inoculated into the 

lk sac of 7-day embryonated eggs, but has not grown on nutrient agar, 

lood agar, PPLO agar or carbohydrate medias. The E.L.D.wo of the 
egg propagatcd agent may be as high as 10-* and has survived 72 days 
at -15°C in a commercial type freezer and 5 hours at 37°C. Results of 
filtration experiments (Seitz Filters) of egg propagated material indi- 
cate the size of the agent to be approximately 2.u » or less. ‘the agent 
in vitro is unaffected by penicillin but is sensitive to streptomycin, 
Terramycin, achromycin, and furazolidone. The disease is readily trans- 
ferred from bird to bird by intramuscular or intravenous inoculations 
as well as injection into the joint cavity. Joint exudate, liver or spleen 
suspensions are capable of reproducing the disease.—Authors. (Biolog- 
ical Abstracts) 


COVER, M. S., W. J. MELLEN, and E. GILL. (U. Delaware, Newark.) 

STUDIES OF HEMORRHAGIC SYNDROMES IN CHICKENS. 
Cornell Vet. 45(3): 366-386. 1955.—The disease was studied in 31 flocks. 
Most outbreaks occurred at 4-7 weeks. General appearance of the flock 
was not greatly changed and feed consumption was not seriously re- 
duced. Sick birds were weak and pale. Mortality varied from 1 to 40% 
reaching a peak and subsiding in 3 weeks. Gross lesions were char- 
acterized by hemorrhages of petechial type in the subcutaneous tissue 
and muscles of thighs, legs and breast. Hemorrhages in and under the 
mucosa of the proventriculus and under the gizzard lining were frequent. 
Profuse hemorrhages were not observed. Comparison of the pathology 
of vitamin K deficiency and hemorrhagic disease found them dissimilar. 
Numerous attempts to reproduce the disease failed. Cause of hemorrhagic 
disease is not known.—M. S. Hofstad. (Biological Abstracts) 


CUCKLER, ASHTON €., and WALTHER H. OTT. (Merck Inst. Therap. 
Res., Rahway, N. J.) 

TOLERANCE STUDIES ON SULFAQUINOXALINE IN POUL- 
TRY. Poultry Sci. 34(4): 867-879. 1955.—Extensive studies have shown 
that sulfaquinoxaline is extremely well-tolerated by normal chickens, 
turkeys and ducks under battery-and-pen-rearing conditions. Growth 
retardation was the only significant effect of feeding 64 times the 
recommended use-concentration of sulfaquinoxaline to young chickens. 
Furthermore, comparative studies with 4 different poultry rations have 
indicated that these sulfaquinoxaline medicated feeds are equally well- 
tolerated by chickens. Although agonal hemorrhages were found as 
frequently in control as in sulfaquinoxaline-medicated chickens, there 
was no evidence of “sulfonamide poisoning.” Prolongation of blood clot- 
ting time was produced with an excessive dosage of sulfaquinoxaline 
but gross pathological effects were not found. After long-continued 
administration, there was no indication that sulfaquinoxaline accumu- 
lated in the blood. Turkeys and ducks appear to tolerate sulfaquinoxa- 
line equally as well as chickens.—A. C. Cuckler. (Biological Abstracts) 


FAHEY, J. E. (U. Toronto, Canada.) 
SOME OBSERVATIONS ON “AIR SAC” INFECTION IN 
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CHICKENS. Poultry Sci. 34(4): 982-984. 1955.—Outbreaks (925), of 
chronic respiratory disease in chickens were examined for associated 
disease conditions occurring in cases in which air sac lesions were mani- 
fested. The variety of diseases and secondary bacterial invaders en- 
countered would account for the nature of “air sac” infection—J. E. 
Fahey. (Biological Abstracts) 


FENTON, J. C. B. 

THE NATURE OF THE PARALYSIS IN CHICKENS FOLLOW- 
ING ORGANO-PHOSPHORUS POISONING. Jour. Path. and Bact. 
69(1/2): 181-189. Illus. 1955.—Distribution of the damage to the nervous 
system in chickens following di-isopropyl-fluorophosphonate poisoning is 
described. There is no evidence to support the belief that the paralysis 
which follows results from the primary demyelination of the nerve 
sheath. Distribution of the damage to the nervous system can be ex- 
plained on the basis of a degeneration of the long nerve fibers and it 
is suggested that this in turn results from depression in metabolism of 
the neurone, General features of the paralysis resemble those of a nu- 
tritional deficiency.—Author. (Biological Abstracts) 


GORDON, R. F., E. G. HARRY, and J, F. TUCKER. (Animal Health Trust, 
Houghton, England.) 

THE USE OF GERMICIDAL DIPS IN THE CONTROL OF 
BACTERIAL CONTAMINATION OF THE SHELLS OF HATCHING 
EGGS. The Veterinary Record 68: 33.—(1) Sodium pentachlorophenate 
(Santobrite) and Paraoctylphenoxyethyl benzyl diethyl ammonium chlor- 
ide (Octaphen) at concentrations of 0.5 and 0.8 per cent respectively 
effectively sterilised the shells of eggs artificially contaminated with 
certain Salmonella and faecal type organisms for 30 successive immer- 
sions; the dipping fluid being retained at a temperature of 25°C. and 
the eggs being immersed for 15 minutes. (2) An alkyl trimethylam- 
monium halide (plus detergent) (Deogen) and a 10 per cent cetyltri- 
methyl ammonium bromide (Cetavlon) were similarly effective for 15 
and 11 successive immersions. (3) Phenyl mercury ethylenediamine 
tetra acetate (P.M. Versene) and Phenyl mercuric-dinaphthylmethane 
disulphonate (Penotrane) were effective for only three successive im- 
mersions. (4) Tetra alkyl ammonium bromide (plus detergent) (Nova- 
mine) was effective for only one immersion. (5) None of the above 
compounds had any detrimental effect on either flavour score of dipped 
eggs or on hatchability of dipped fertile eggs, although Novamine and 
Penotrane were borderline in this respect. (6) Potassium 8-hydroxy- 
quinoline sulphate had a detrimental effect on flavour score and in 
addition stained the shells a light yellow colour. Fifty per cent Alkyldi- 
methyl-benzylammonium chloride (Germ-i-tol) adversely affected both 
flavour score and hatchability of dipped eggs. (Authors) 


MARKHAM, F. S., R. J. PRICE, K. SEEGER, and R. WHITE-STEVENS. 
' (Lederle Lab. Div., Amer. Cyanamid Co., Pearl River, New York.) 
' DIETARY AUREOMYCIN CHLORTETRACYCLINE AND IM- 
i MUNE RESPONSE TO NEWCASTLE DISEASE AND INFECTIOUS 
BRONCHITIS. Poultry Sci. 34(8): 554-559. 1955.—Field trials (3) are 
described in which broilers were maintained from the day of hatching 
on levels of chlortetracycline varying from zero to 300 g/ton of feed. 
Serologic and challenge data indicate that the response of the birds to 
vaccination with Newcastle disease and infectious bronchitis viruses 
was independent of the levels of antibiotics in the diet —F. S. Markham. 
(Bilogical Abstracts) 


PECKHAM, MALCOLM C,. (New York State Vet. Coll., Ithaca.) 

XANTHOMATOSIS IN CHICKENS, Amer. Jour. Vet. Res. 16- 
(61): 580-583. 1955.—A condition reported to be xanthomatosis in chick- 
ens is described. Affected birds showed swollen wattles and swellings 
on other parts of the body. Histological examination of the affected 
tissues showed foam cells, connective tissue and lenticular spaces. At- 
tempts to correlate this condition with abnormal blood components were 
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unsuccessful, Etiology of this condition was undetermined.—M. C. Peck- 
ham. (Biological Abstracts) 


SIEBURTH, J. MeN., and B. S. POMEROY. (U. Minnesota, Sch. Vet. 
Med., St. Paul.) 

EXPERIMENTAL TRANSMISSION OF A CATARRHAL EN- 
TERITIS OF CHICKS SIMILAR TO BLUECOMB DISEASE. Amer. 
Jour. Vet. Res. 17(62): 24-27. 1956—A catarrhal enteritis of chickens 
resembling bluecomb disease was readily transmitted through 15 serial 
passages in the day-old chick by the oral administration of suspensions 
of infective intestines. Infected chicks developed a catarrhal enteritis as 
well as characteristic depression of temperature and growth rate. Mor- 
tality ranged from 37 to 95% with an average of 67% during an experi- 
mental period of 12 days. Certain antibiotics reduced the mortality and 
infected chicks made slight weight gains. Unlike turkey bluecomb dis- 
ease which appeared to be species specific, the disease of chicken origin 
seemed to affect poults as easily as chicks.—Authors (Biological Ab- 
stracts) 


STEINEGGER, Y. P. (Schweizerischen Lehr-und Versuchsansta!t fur 
Geflugelzucht, Zollikolen-Bern.) 

DIE VOGELMILBE. Archiv fiir Gefliigelkunde XX: 81-89, 1955.— 
The present investigation has been made to find some data concerning 
the life-cycle of the chicken red mite. Especially studied were the rela- 
tions between different stages of development and the environmental 
temperature. 

Not only the deposition of the s but also the hatching time and 
the development from the larva into the adult mite are retarded if the 
temperature is lower than 15°C and stops below 9°C. Eggs and mites 
can continue their development after some time of low temperatures, if 
the environment is favorable again. As long as there doesn’t exist any 
treatment with an ovicid action and a durable killing-power, it is neces- 
sary to repeat the treatment at least a second time. The second treat- 
ment has to take place 5, 7 or 12 days after the first one, if the aver- 
age day temperature runs higher than 20, between 15 and 20 or below 
12°C respectively. Nevertheless, also a second treatment of an infested 
house may not give the desired effect because there are always some 
mites remaining in feathers of the chickens, where they are not attened 
by the treatment. Therefore it is very commendable to treat not only the 
houses, but also the chickens. (Author) 


STOVER, DONALD E, (California Dept. Agric., Sacramento.) 
LABORATORY POULTRY DISEASE DIAGNOSTIC FACILI- 

TIES IN WESTERN CANADA AND WESTERN UNITED STATES. 

Proc. Amer. Vet. Med. Assoc. 1954: 366-370. 1954. (Biological Abstracts) 


WAIBEL, P. E., B. S. POMEROY, and ELTON L. JOHNSON. (U. Minn- 
esota, St. Paul.) 
EFFECT OF ARASAN-TREATED CORN ON LAYING HENS. 
Science 121(3142): 401-402. 1955. (Biological Abstracts) 


POULTRY PRODUCTS AND MARKETING 


BURNS, M. J., and C. J. ACKERMAN, (Alabama Polytechn. Inst., 
Auburn.) 

EFFECT OF DIETARY CHOLINE, METHIONINE AND VIT. 
Bz ON WEIGHT AND COMPOSITION OF EGGS. Proc. Soc. Exptl. 
Biol. and Med. 89(3): 420-421. 1955.—Eggs from hens that received a 
choline-deficient basal diet with or without additional methionine, vita- 
min By, or choline supplements for a period of 50-60 weeks were ana- 
lyzed for fat and choline. Choline deficiency in the hen resulted in 
smaller e and reduced concentration of fat (ether extract) and 
choline in the egg. Supplementations of choline or vitamin B.: markedly 
increased egg size, choline and fat concentrations. Methionine increased 
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yolk size, choline and fat concentrations, but had no effect on egg size.— 
M. J. Burns. (Biological Abstracts) 


COTTERILL, 0. J. (lowa State Coll., Ames.), and A, R. WINTER. 
EGG WHITE LYSOZYME. 3. THE EFFECT OF pH ON THE 
LYSOZYME-OVOMUCIN INTERACTION. Poultry Sci. 34(3): 679- 
686. Illus. 1955.—The influence of pH on the invitro interaction of lyso- 
zyme with ovomucin was considered from the standpoint of its role in 
the mechanism of egg white thinning. Increasing the pH tended to de- 
crease the intensity of this interaction, especially when ovomucin was 
supplied by thick white. At approximately pH 9.0 to 9.5 the precipita- 
tion interaction between lysozyme and ovomucin virtually disappeared. 
The data suggest that the interaction between lysozyme-ovomucin may 
be, in part at least, responsible for maintaining the thick white in a 
firm gel state and the absence or reduction in the intensity of this inter- 
action may be responsible for one stage of egg white thinning.—0O. J. 
Cotterill. (Biological Abstracts) 


EVANS, ROBERT JOHN, SELMA L. BANDEMER, DORIS H. BAUER, 
and J. A. DAVIDSON. (Michigan State Coll., East Lansing.) 

THE VITAMIN Bs CONTENT OF FRESH AND STORED 
SHELL EGGS. Poultry Sci. 24(4): 922-928. 1955.—Eggs from 10 white 
Leghorn hens housed in individual laying cages and fed a ration of 
constant composition were assayed for vitamin Bw with Lactobacillus 
leichmannii. Fresh eggs and eggs from each hen that were stored at 0°C 
for 3, 7, and 12 months were used. Fresh shell eggs contained on the 
average 387 meg of vitamin Bw per egg (6.54 mug/g); egg yolk, 362 
mug (18.53 meg/g) and egg white, 25 mug (0.63 mug/g). About 1/3 of 
the vitamin B.. was lost from the whole egg on 12 months storage, most 
of which occurred during the last 5 months, A study was made on the 
liberation of vitamin Bw from cooked egg yolk or white by incubation 
with trypsin, and by autoclaving with a buffer solution containing either 
sodium cyanide or sodium bisulfite. Most consistent results were ob- 
tained when the material was autoclaved with the buffer containing the 
sodium bisulfite.—S. L. Bandemer. (Biological Abstracts) 


GERTZ, GRAYCE E., GLADYS E. VAIL, DOROTHY L. HARRISON, and 
PAUL E, SANFORD. (Kansas State Coll., Manhattan, Kansas.) 
ORGANOLEPTIC AND HISTOLOGICAL CHARACTERISTICS 

OF FRESH AND FROZEN STORED TURKEY FED HIGH- 
DENSITY AND LOW-DENSITY RATIONS. Poultry Sci. 34(3): 640- 
648. Illus. 1955.—Broad-Breasted Bronze turkeys were fed a high- 
density, low-fiber feed and a low-density, high bulk ration. Turkey hens 
and toms were roasted when fresh and steaks from these same birds 
were held in frozen storage. Slight, but non-significant preference was 
given to the roasted turkey and braised steaks from birds fed the high- 
density ration. Steaks from birds on both rations were acceptable after 
8 months of frozen storage. Roasted hens had higher scores for flavor, 
juiciness, and intra-muscular fat and smaller cooking losses than roasted 
toms. Histological characteristics of the pectoralis major and gluteus 
primus muscles are described.—D. L. Harrison. (Biological Abstracts) 


HAFEZ, E. 8S. E. (U. Cairo, Egypt.) 

DIFFERENTIAL GROWTH OF ORGANS AND EDIBLE MEAT 
IN THE DOMESTIC FOWL. Poultry Sci. 34(4): 745-753. 1955.—Fay- 
omi puilets were slaughtered at intervals from 1 week to 27 months and 
the major body organs dissected and weighed. Most organs showed 
maximum relative growth during the first 5 months and no marked 
increase after 8 months. The head, liver, heart, blood and alimentary 
canal mature early; legs, wings, feathers, lungs and kidneys and pan- 
creas are intermediate; and the late maturing were the ovary, oviduct, 
spleen, dressed carcass and body fat. The yield of edible meat at 5, 12, 
21 and 27 months was 66%, 63%, 68% and 67%, respectively. At 5 
months the percentage of giblets, reproductive organs, alimentary canal 
and other waste was 8, 0.3, 9 and 25, respectively —H. Branion. (Biolog- 
ical Abstracts) 
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JORDAN, RUTH, and EILEEN S. WHITLOCK, (Purdue U., Lafayette, 
Ind.) 

A NOTE ON THE EFFECT OF SALT (NaCl) UPON THE 
APPARENT VISCOSITY OF EGG YOLK, EGG WHITE, AND 
WHOLE EGG MAGMA. Poultry Sci. 34(3): 566-571. 1955.—Salt (NaCl) 
added in amounts from 1 to 5% to egg white and whole egg magma 
produced a small but significant lowering of the apparent viscosities of 
these products, but caused a marked increase in the apparent viscosity 
of egg yolk. The ratio of the viscosity readings of egg yolk treated with 
5% salt to that with no salt was found to be in the order of 4 to 1.— 
R. Jordan. (Biological Abstracts) 


KING, STEVEN C., and G. 0. HALL. (Cornell U., Ithaca, N. Y.) 

EGG QUALITY STUDIES AT THE NEW YORK RANDOM 
SAMPLE TEST. Poultry Sci. 34(4): 799-809. 1955.—The data include 
the results of breaking out 11,870 eggs over a 4 year period. Eggs were 
sampled in Dec., Mar. and June. Strain differences were demonstrated 
for albumen quality, blood spots and shape index. Breed differences 
were shown for albumen quality, blood spots and shell thicknes. White 
Leghorns had a higher incidence of blood spots than the heavy breeds, 
but had a lower incidence of meat spots. Data suggest that selection for 
albumen quality may be more efficient when done in the fall of the first 
production year. The phenotypic correlation between egg production and 
albumen quality was significant in one set of data, but not in another. 
Egg shape index was positively correlated with albumen quality, being 
-10 to .25. Rounder eggs tended to have higher albumen quality. No rela- 
tionship was found between shell thickness and albumen quality or shape 
index.—S. C. King. (Biological Abstracts) 


KLOSE, A. A. M, F. POOL, and HANS LINEWEAVER, (Western Utiliza- 
tion Res. Branch, Agric. Res. Serv., U. S. Dept. Agric., Albany 
10, Calif.) 

EFFECT OF FLUCTUATING TEMPERATURES ON FROZEN 
TURKEYS. Food Technol. 9(8): 372-376. 1955.—The effect of fluctuat- 
i temperatures on the quality of frozen turkeys was examined with 
reference to moisture losses, chemical changes, and palatability. I* is 
concluded that moisture loss is affected by fluctuation as compared with 
average temperature. Off flavor development occurred in 12 months’ 
storage but could not be specifically related, within the error of meas- 
urement, to temperature fluctuation. Appearance of the product is 
affected by the accumulation of frost within the package but the eating 
quality is not thereby impaired.—A. A. Klose. (Biological Abstracts) 


LOPEZ, A., C. R. FELLERS, and W. D. POWRIE. (U. Massachusetts, 
Amherst.) 

ENZYMIC INHIBITION OF GELATIN IN FROZEN EGG YOLK. 
Jour. Milk and Food Technol. 18(3): 77-80. 1955.—In order to inhibit 
gelatin-like consistency in commercial egg yolk a concentration of 0.05% 
papain was added to fresh yolk and incubated for 15-20 minutes. Tryp- 
sin and rhozyme were equally efective but off-flavors and off-odors 
developed in the yolk. Pancreatin, erepsin and lipase did not inhibit 
gelatin. Gelatin in frozen and thawed yolk was not inhibited by the 
addition of fresh yolk of either acid or enzymatic hydrolysates of yolk. 
A protein or protein complex is believed responsible for gelatin in frozen 
and thawed yolk.—H. H. Weiser. (Biological Abstracts) 


McKELLAR, DORIS M. B., and W. J. STADELMAN, (State Coll. Washing- 
ton, Pullman.) 

A METHOD OF MEASURING VOLUME AND DRAINAGE OF 
EGG WHITE FOAMS. Poultry Sci. 34(2): 455-458. 1955.—Methods are 
described for determining foam volume and drainage of single eggs. 
Data reported indicate that there is a negative relationship between 
albumen quality expressed in Haugh units and foam volume or foam 
bee yp Eggs held for 21 days at room temperature yielded twice as 
much drainage during a 30 minute period as one-day old eggs. The 
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staled eggs also yielded somewhat larger foam volume.—W. J. Stadel- 
man. (Biological Abstracts) 


MUSIL, F., D. NEMCOVA, and VY. OREL. (Research Institut for milk and 
eggs, Prague, Czechoslovakia.) 

STUDIE O NASYCSTI A KONSERVACNI UCINNOSTI VA- 
PENNEHO ROZTOKU PRO KONSERVACI VAJEC. [THE SATUR- 
ATION AND PRESERVATION EFFICIENCY OF LIME WATER 
IN EGG PRESERVATION] (Polnohospodarstvo, 1956, III, 1: 81-99, 
with English, German and Russian summary)—The decline of the satur- 
ation of lime wa‘er during the preservation of eggs was determined. In 
the solution without the undissolved lime at the bottom of the vessel the 
decline of the saturation was found to be greater than in the clear 
solution, especially if there were eggs in the vessels. 

In preservation plant vessels of a height of 1,1 m the decline of 
saturation goes in the clear lime solution down to the bottom of the 
vessel and mainly down to the depth of 50 cm. In the solution contain- 
ing undissolved lime at the bottom of the vessel the decline goes down 
to the depth of 20-30 cm. During the preservation the saturation of the 
lime water has been increased by the undissolved lime at the bottom of 
the vessel. The greatest decline of saturation has been 2 weeks after 
the eggs have been put into the vessel. 

By breaking and abolishing the CaCO* surface layer the satura- 
tion goes down to a depth of 5-10 cm and on an average by 15-20 per 
cent. We recommend the height of the lime water above the layer of 
eggs in the vessel to be at least 10-15 cm. 

An addition of NaCl to the lime water dimished the saturation 
provided by the air had the access to the surface of the lime water. This 
decrease of the saturation and thus the preservation efficiency is ex- 
plained by the salting process. 

On the ground of our experiments we recommend to preserve the 
eggs in clear lime water in preservation plants of a temperature of 
8-12°C at most and on condition that the saturation of lime water is 
under control during storage. At a higher temperature of the preserva- 
tion plant we recommend to prepare the lime water from 5 kg of CaO 
per cubic m of water. (V. Orel) 


MUSIL, F., and V. OREL (Research Institut for milk and eggs, Prague, 
Czechoslovakia.) 

STUDIE O JAKOSTI VAJEC KONSERVOVANYCH VE VAPEN- 
NEM ROZTOKU. [THE STUDY ON THE QUALITY OF EGGS 
PRESERVED IN LIME WATER] (Polnohospoddrstvo, III, 1: 15-25, 
with English, German and Russian summary).—Eggs of various quali- 
ties were preserved in crockery pots with saturated lime water at the 
temperature of 8-12°C. The addition of NaCl] at the level 0,1% to the 
lime water had no influence upon the taste and the interior quality of 
eggs. No effect could be determined of the undissolved lime upon the in- 
terior quality of eggs laying in the lime on the bottom of the vessel. A 
significant detrimental effect of the hither temperature 16-18°C was 
determined. The fertilization of eggs had no influence upon the interior 
quality and only area pellucida of the fertilized eggs was found to be 
larger by 1-2 mm. 

The greatest effect upon the interior quality was determined by the 
age of eggs. Eggs preserved 7 days after laying from the time of the 
June temperature had in 33% diluted egg white, after 14 days in 71 
percent after 28 days in 91,6 percent and after 42 days in 96,6 percent. 
During opening of eggs there was no breakage on the yolk sac in eggs 
preserved 7 days after laying, in eggs 14 days after laying in 6,6 per- 
cent of eggs, after 28 days in 16,6 percent and after 42 days in 26,6 
percent breakage was found. 

The dirt of the eggshell had a highly detrimental effect upon the 
quality of eggs. This effect was doubled by the sweating of the egg 
shell surface. Eggs with mold on the egg shell surface are unsuitable 
for preservativn, because the mold increases under the shell. Eggs from 
March and April are most suitable for the preservation in lime water. 
Eggs from May are of the inferior quality and eggs from June are 
unsuitable for the preservation. (V. Orel) 
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WATTS, P. S., and E. L. VAWSER, (Inst. Med. and Vet. Sci., Adelaide.) 

THE PASTEURIZATION OF COMMERCIAL EGGS. Australian 
Jour. Applied Sci. 6(2): 255-260. 1955.—The worst types of dirty eggs 
from egg collecting centers were taken and washed on a tape machine. 
They were then, without undue delay, treated in batches of 240 dozen 
at either 61.5 or 64°C for either 90 or 120 seconds, or at 63°C for 90, 
120, and 180 seconds. They were then stored in the cold for 10, 20, 30, 
60, 90, and 120 days, in each case followed by further holding at atmos- 
pheric temperatures and humidity for 10 and 20 days. Controls showed 
that without such treatment approximately 60% of the eggs became 
unusable. The most efficient treatment for safe commercial use was 
heating at 63°C from 120 to 180 seconds.—Auth. summ. (Biological 


Abstracts) 
MANAGEMENT 


CHARETTE, L. A, and J. L. TESSIER. (Exptl. Sta.. Kapuskasing, 
Ontario, Canada.) 

SNOW AS A WATER REPLACEMENT FOR POULTRY. Cana- 
dian Jour. Agric. Sci. 35(2): 175-180. 1955.—An experiment was con- 
ducted during the winter months of 1948-49, 1950-51, and 1951-52 to 
determine whether snow could efficiently replace water in the feeding 
of laying birds. Birds on water had a significantly higher egg produc- 
tion as compared to birds receiving snow. Replacing of water by snow 
had no effect on feed consumption, egg size, or mortality. Pullets on 
water finished with a significantly better final weight at the end of each 
trial than those on snow. Results obtained demonstrated that snow 
could not be substituted for water for laying birds without adversely 
affecting winter egg production.—Authors. (Biological Abstracts) 


EDGAR, S. A. and D. F. KING. (Alabama Polytech. Inst., Auburn.) 
THE EFFECTIVENESS OF METHYL BROMIDE IN STERILIZ- 
ING POULTRY LITTER. Poultry Sci. 34(3): 595-597. 1955.—Methy] 
bromide at the rate of 1, 2 or 3 cc/sealed quart jar for 24 hours was 
effective in killing all sporulated oocysts of Eimeria tenella and Asper- 
gillus fumigatus spores, except the latter organism when exposed to the 
1 ce concentration. In loosely packed litter, coccidia oocysts, 2 spp. of 
nematode eggs, mites, fungi spores and bacteria were killed by 24 hours 
exposure to the gas from 3 cc of methyl bromide in a quart jar. Most 
A. fumigatus spores and all A. galli eggs and E. tenella oocysts in closed 
and/or open petri dishes placed in litter under a plastic tarpaulin were 
dead by 24 hours following the administration of 1 lb. of methyl bro- 
mide/100 sq. ft. of floor space. Potential practicability of litter sterili- 
zation is discussed.—S. A. Edgar. (Biological Abstracts) 


WILSON, W. 0., W. H. EDWARDS, T. L. PLAISTER, J. HILLERMAN, 
and A, WOODWARD. (U. California, Davis.) 

THE SHADE REQUIREMENT OF GROWING TURKEYS. Poul- 
try Sci. 34(3): 505-508. 1955.—Effect of providing different amounts of 
summer shade on the growth rate, feed and water consumption, pendu- 
lous crops, mortality, and body temperature was studied with growing 
turkeys. Tests started at 12 weeks of age and terminated at 26 weeks 
of age. Rectal temperature of the turkeys was associated inversely with 
the amount of shade per bird at mean air temperatures of 95° and 
105°F. At 65°, 75°, and 85°F results were not consistent. The amount 
of water consumed on hot days was inversely related to the amount of 
shade. Shade allotments varying from 0 to 2 2/3 square feet/per bird 
had no consistent effect on body weight and feed consumption over a 
4-week period.—W. O. Wilson. (Biological Abstracts) 


GENERAL 


COLES, R. 
CHANGES IN THE PATTERN OF POULTRY KEEPING. Jour. 


Roy. Agric. Soc. England 115: 69-82. Illus. 1954 [1955].—At present 
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probably more than 1/3 of the poultry population on agricultural hold- 
ings is housed in batteries, deep litter and straw yards, especially in 
table poultry production. Economic factors leading to this change and 
the consequences are discussed. Problems relating to disease control and 
husbandry which are likely to arise are indicated—From auth. summ. 
(Biological Abstracts) 


RIGOR, TOMAS Y. 
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SEASONAL AND GEOGRAPHICAL VARIATIONS IN EGG 


PRODUCTION. Philippine Jour. Animal Indust. 15(1/2): 59-71. Tllus. 
1954.—Monthly egg production by White Leghorn and New Hampshire 
birds at different stations in the Philippines is presented and discussed. 
—W. A. Craft. (Biological Abstracts) 


ADDITIONS TO MEMBERSHIP LIST OF THE 
WORLD’S POULTRY SCIENCE ASSOCIATION 


(Reveived since last issue) 
AFFILIATIONS 


BELGIUM 


Nera Hy-Line, 41 Diestse Steenweg, Aarschot 


CZECHOSLOVAKIA 


Research Institute for Milk and Eggs, Masna ulice 5, Brno 
MEMBERS 


AUSTRALIA 


R. Brinkworth, Gawler Rail, South Australia 

H. R. Carne, Dept. Vet. Path. and Bact., University of Sydney, City 
Rd., Globe, Sydney, N.S.W. 

R. S. Carter, “Sunnyridge”, Shakel Road, Menai, via Sutherland, 
N.S.W. 

D. Clinton. 33 Carawa Road, De Why West. Sydney, N.S.W. 

J. Darling, 31 Macquarie Street, Sydney, N.S.W. 

D. C. Dunean, Poultry Experiment Station, Seven Hills, N.S.W. 

G. Edgar, Veterinary Research Station. Glensfield, N.S.W. 

J. W. Evans, 12, Chelmsford Avenue, Epping, N.S.W 

A. George, Duffy Avenue, Thornleigh, N.S.W. 

K. Giles, Department of Agriculture, Perth 

J. S. Gill. Smiths Lane, Templestowe, Victoria 
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AGRICULTURAL COMPANY OF PAN AMERICA — 
GUILFORD, CONN., U.S.A. 


World Shippers of MHatching Eggs, 
Chicks, Breeding Stock and Poultry 
Equipment of all kinds. 


CHICKS SHIPPED IN ANY QUANTITY 
FROM A FEW HUNDRED TO 
PLANE-LOADS 


We Ship only the best U.S. products from 
leading breeders and manufacturers. 
U.S. Pullorum Clean | We Provide the most efficient service pos- 

chicks, turkey poults, sible 
chicken, turkey and We Give personal attention to each order 
duck hatching eggs We Make it easy for world customers to 


Feeds buy in the United States 
Vaccines We Ship by air or ocean to any country in 
Poultry and Dat the world. 


Equipment YOUR INQUIRIES ARE INVITED. 


AGRICULTURAL COMPANY OF PAN AMERICA 


GUILFORD, CONN., U.S.A. 


NETHERLANDS 
J. F. Helder, Spelderholt 3, Beekbergen 
J. Hoekstra, Pauw van Wieldrechtlaan 5, Zeist 
L. P. Schmidt, Pelikaanweg 19, Soest 
J. M. van der Born, Veeartsenijkundige Dienst, 99, Prins Maurits- 
laan, The Hague 
H. J. Verkuyl, Zwaardemaker’s Handel en Ind. N.V., Postbus 3, 
Zaandham 
NEW ZEALAND 
W. Dixon, An. Nutr. Div., D. H. Brown & Son, 38 Moorhouse Ave., 
Christchurch C.1 
NORTHERN IRELAND 
Miss Janet Magowan, Tullyheron, Mountmorrie, Armagh 
SOUTH AFRICA 
R. R. Boyce, P.O. Box 55, Bramley, Johannesburg 
L. M. Fine, Coedehoop, P.O. Box 12, Elgin, Cape Province 


SWEDEN 
Bachers Honseri, Ala, Kraklingbo 
J. E. Ehn, Artillerigatan 78 IV, tr., Stockholm, O. 
Johan Holmgren, Alvingens Honsgard, Postfack 130, Alvangen 
Lidaskolan, Valsberga 
Bengt Méller, Linképings Kontrollhonseri, Linképing 
Allan Nilsson, Box 1080, Storvik 
Carl Wadne, Herrgardsvagen 4, Uppsala 9 
UNITED STATES 
William A. Haffert, Jr., Garden State Publishing Co., Sea Isle 


City, N. J. 
WALES 
A. Watkin Jones, Y. Garreg Wen, Rhewl, Ruthin, Denbighshire 
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AUREOMYCIN* Chlortetracycline and Vitamin Bi2 Mixture 


STILL A LEADER IN THE 
FIELD OF POULTRY NUTRITION 


AUROFAC the first and most 


widely used antibiotic feed supple- 
ment, has now been shown to exert 
even greater activity when fed con- 
tinuously at levels of 50 to 200 
grams per ton of feed. 


The incidence of such debilitating 
diseases as CRD, blue comb, 
sinusitis and nonspecific enteritis is 
markedly reduced in flocks which 
receive continuous high levels of 
AUREOMYCIN Chlortetracy- 
cline in the ration. It has also 
been observed that high levels of 
AUREOMYCIN increase the rate 
of growth and feed efficiency, and 
reduce the number of death losses 


and culls when fed uninterruptedly 
from hatching until marketing. In 
layer flocks, egg production, hatch- 
ability and livability of chicks are 
often considerably improved. 


Extensive field trials, involving 
over 2,000,000 birds, have proved 
that continuous high level feeding of 
AUREOMYCIN is highly effec- 
tive and economically practical under 
actual poultry-raising conditions. 


For further information on 
AUROFAC Feed Supplement and 
the new program of High Level 
Feeding of AUREOMYCIN, 


write to the address below: *trade-mMark 


AMERICAN Ganamid COMPANY 


7 


Fine Chemicals Division 


30 Rockefeller Plaza, New York 20, N. Y. 


EFFICACY 
PALATABILITY 
ECONOMY 


... basic factors in the formulation of 
Whitmoyer “Products of Scientific Merit’ 


A quarter of a century ago Whitmoyer Laboratories was founded to 
meet the then existing need for a more scientific approach to problems 
of poultry health and nutrition. Now—in this our 25th Anniversary 
Year—our continued aim is to provide the poultry and feed industry 
with products of proven efficacy, palatability and economy. 
Important recent developments include products in the antibiotic field 
and in the field of coccidiosis control. 

KEMITRACIN is a chemically pure antibiotic complex which 

rovides the feed industry with an antibiotic of the highest uni- 
ormity and purity. It is used in the feed at the same gram level 
as any other quality antibiotic for disease control, improving egg 
production or for growth promotion. 
AQUATRACIN is a similar antibiotic designed for use in the 
drinking water of poultry and swine. It dissolves rapidly and 
uniformly. AQUATRACIN is so completely soluble that it can be 
used in mechanical waterers without any difficulty. There is no 
sediment to clog the waterers. 
WHITSYN products utilize synergism to gain maximum effec- 
tiveness in coccidiosis control with a minimum drug dosage. There 
is a product for each phase of coccidiosis control. WHITSYN-S 
is used in the drinking water for treating outbreaks. WHITSYN-5 
is used in the feed for treating outbreaks. WHITSYN-10 is used 
in the feed for preventing coccidiosis. Each product is effective 
against both the cecal and intestinal types. 


Your request for additional data on these—or on other Whitmoyer 
products—will be most welcome. You are cordially invited, too, to con- 
sult with our staff members on poultry health or nutritional matters. 


MYERSTOWN, PENNA., U. 8. A. 


IN CANADA: Whitmoyer Laboratories, Ltd., Yarmouth, Nova Scotia 
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$Q° Drinking Water Remedies 
Offer Best Control of Coccidiosis 


CHICKENS OR TURKEYS 


Prompt use of Sulfaquinoxaline stops out- 
breaks of coccidiosis in layers, replacement 
chicks, or broilers, often within 48 hours. Fast 
treatment at the first sign of an outbreak 
holds mortality, stunting, and culling of chicks 
and poults to a minimum. 


Sulfaquinoxaline is effective against all dam- 
aging species of turkey coccidia. Sulfaquinox- 
aline drinking water therapy offers two other 
important advantages. It is quick, easy and 
economical to use and it gets medication into 


birds immediately. 


STOPS MORTALITY IN ACUTE FOWL CHOLERA 


Acute fowl cholera strikes almost without warning—deaths can occur within 
hours. Prompt use of SQ ih the drinking water for replacement flocks or 
turkeys acts quickly against fowl cholera, often within 48 hours. SQ is ab- 
sorbed swiftly in the intestines and goes to work against the bacterial infec- 
tion of the disease to erase flock losses. 


NOXALIN 


Solutions - Solubilized Powders 


£. BRUNETTI 
| £. NECATRIX 
E. MELEAGRIDIS E. ACERVULINA 


€. ADENOEIDE 


SQ is available in various brands from 
reputable remedy manufacturers—in 
solutions or solubilized powders. When- 
ever coccidiosis or acute fowl cholera 
is a problem, suggest a Sulfaquinoxa- 
line product. 


Effective against 
all damaging 
poultry coccidia 
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@ Recording the sound of 
a chicken gizzard grinding 
feed with insoluble granite grit 


Oscillograph by National Broadcasting Company, Ine. 


EXTRA GRINDING EFFICIENCY 
NOW PICTURED AND RECORDED 


This picture-graph, prepared by 
the National Broadcasting Com- 
pany, shows you why birds fed in- 
soluble granite grit break down 
their feed particles finer for more 
complete digestion and assimila- 
tion—why granite grit helps to 
provide extra feed efficiency. 


The Granite Grit Institute will 
also be glad to let you hear this 
extra grinding efficiency. For the 
first time, the sound of a chicken’s 
gizzard action with and without 
insoluble granite grit has been re- 
corded by a sensitive microphone 
and a powerful amplifier. 


This vinylite 78 RPM record is yours, free, for play- 
ing before groups interested in poultry, poultry 
research, or the teaching of poultry husbandry. 


RECORDING 


For your copy, simply write the Granite Grit Insti- 
tute at the address below and tell us how and 


where you plan to use this educational record, 


GRANITE GRIT INSTITUTE OF AMERICA, INC. 
630 Fifth Avenue, New York 20, N. Y. 
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— This isa advertisement 


Prepared by U. S. Industrial Chemicals Co. 


NEWS 


*%& A SERIES FOR SCIENTISTS AND EXECUTIVES OF THE FEED MANUFACTURING INDUSTRY * 


Effectiveness of Energy-Protein Ratio 
Depends on Proper Amino Acid Balance 


It is felt by some authorities that the 
important biological factor of protein 
quality is oftentimes overshadowed or 
overlooked due to the significance at- 
tached to the mathematical value of a 
protein-energy ratio. For highest feed 
efficiency at lowest feed cost, protein 
quality must be looked upon as being just 


ot-METHIONINE FOR 
HIGH ENERGY RATIONS 


U.S.1. is the pioneer producer of methio- 

nine, the low-cost, essential amino acid. 

Rations that are supplemented with pDL- 
Methionine produce increased 
return over feed costs and a 
more rapid growth rate. 
Methionine is also effective in 
improving feathering. Your 
best supply —from U.S.I. 


0.5.1. Feed News 
4 Regular Feature 


Each month U.S.I. publishes a full 
page FEED NEWS in the leading 
publications reaching nutritional and 
feed formulation specialists. Informa- 
tive items of interest to all who use 
feeds and feed supplements are in- 
cluded. Follow this series in U.S. feed 
publications for new developments in 
the poultry feeding industry, or send 
us your name, address and title on your 
company letterhead to be placed on 
our mailing list. 


® VACATONE 40* (molasses distillers 
dried solubles) 

U.S.1. VITAMIN B,, AND ANTIBIOTIC 
FEED SUPPLEMENTS 

@ U.S.1. CHOLINE CHLORIDE (25% dry 
or 70% solution) 

® U.S.1. MENADIONE MIXES (vitamin K,) 


BRANCHES IN 
ALL PRINCIPAL 
CITIES 


as important as the amount of protein in 
the diet. 

Proper amino acid balance—the most 
accurate indication of protein quality — 
is essential, otherwise the animal cannot 
make efficient use of the energy and other 
nutrients in the ration. In fact, a defi- 
ciency of an essential amino acid can 
cause failure of the entire diet. 

Methionine is one of the essential sul- 
fur amino acids necessary for proper 
amino acid balance and is the one most 
likely to be deficient in poultry starting 
rations. Experiments and field results 
have proved beyond doubt that supple- 
mental methionine will increase feed effi- 
ciency and improve feathering and mar- 
ket finish of birds. 

Price reductions during the past year 
make it more practical than ever to in- 
clude methionine in formulations. In 
addition, U.S.I. has a wall chart, handy 
formula, and work sheets that make it 
simple and easy to estimate methionine 
requirements of a poultry ration in re- 
lation to the energy level. Copies free 
on request. Write Editor. 


FORMULATION SERVICE 
OFFERED BY U.S.I. 


Of particular interest to foreign feed 


manufacturers is U.S.1.’s formulation 
service. Special mixes of vitamins, anti- 
biotics and methionine designed to meet 
your specifications are available. In addi- 
tion, U.S.I. will be glad to review your 
formulas in the light of new concepts in 
nutrition. 


RIBOFLAVIN Products 

U.S.1. NIACIN 

@ U.S.1. CALCIUM PANTOTHENATE Products 
pu-METHIONINE (feed grade) 
eu. $s. 1. VITAMIN A & D Products (stabilized) 
© USIMIX* Vitamin Premixes (vitamins and 
antibiotics to meet your specifications) 


*Reg. U.S. Pat. Off. 


U.§.dnoustriat Cuemicats Co. 


Division of National Distillers Products Corporation 


Park Avenue, New York 16, N. Y 


FEED PRODUCTS OF .U.S.1. 


MOR 


EGGS and MEAT 


efficientl 
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Help your birds’ gizzards grind more efficiently —make 
good feed do more work! Stonemo Granite Grit grinds 
feed fine—grinds open many tough cellulose feed “‘cap- 
sules,”” releases nutrients inside for use in producing 
extra eggs or meat. 

Use plenty of grit hoppers (at least one for every water- 
ing station) and keep them filled with Stonemo—the 
grit with the extra grinding surfaces.To help your birds 
produce more eggs and meat—cut feeding costs, ask 
your feed or poultry supply dealer for Stonemo in 25, 
50 or economy 80 Ib. bags. 


STONE MOUNTAIN GRIT COMPANY, INC. 
Lithonia, Georgia 


STON EMO “EXTRA DING SURFACES” 


G 
Keep gizzards 
y | 
Stonemo Granite Grit | 
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No Profitable Business 


In Poultry and Livestock Products Without 


THE MOST IMPORTANT FRENCH LABORATORIES 


£0 rue Monte Cristo - Marseille - France 


SERVING ANIMAL INDUSTRY IN EUROPE 


ANTIBIOTICS MINERALS 
ANTIOXYDANTS OESTROGENS 
BIOLOGICS PESTICIDES 
COCCIDIOSTATS SYNTHETIC MILKS 
DISINFECTANTS VACCINES 
GRIT VITAMINS 


AND ANY PHARMACEUTICS FOR POULTRY AND LIVESTOCK 


BRANCHES IN SPAIN e@ ITALY @ NORTH AFRICA 
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Successful Poultry Breeding Needs 
More Brains Than Arms .. . 


Any Trouble? bas Apply Freely To 


PBUREAU OF ANIMAL NUTRITION 


PRESIDENT J.PERUCHON DE BROCHARD 


Why? 


Because the Bureav of Animal Nutrition Extension Service 
m@ilows every poultry man to get more technical assistance in 
mis Getivity. — It groups information and discoveries in 
poultry breeding throughout the world. — 


At your disposal NOW: 

= tee. LENDING LIBRARY.--The most important technical 
HBrary in the world on practical poultry breeding.—Tech- 
nical reports available in several languages.—Copies of 
these publications are loaned freely in every country.— 
eask for list and conditions.— 


@ THE TECHNICAL ADVISERS COMMITTEE, grouping world 
famous experts on every poultry breeding activity, nutri- 
tien, genetics, management, hatching, housing, etc. . . 
Free consultations on request. 


@ NUIRITIONAL APPROVAL AND GUARANTEE SERVICE.— 
Mi tvery country commercial diets bearing the sign of the 
B.N.A. are the best, because their formulas are approved 
and their manufacturers chosen among leaders.— 


FOR FULL INFORMATION WRITE TO: 
BUREAU OF ANIMAL NUTRITION —B.N.A. 
81 a, Syivabelle St., MARSEILLE (6), France 


AP 


